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Associated  Gas  &  Electric  Company 
in  Federal  Trade  Hearing 


But  for  a  single  deviation,  and  that 
into  the  affairs  of  Utah  Power  & 
Light  Company,  activities  of  the  Fed¬ 
eral  Trade  Commission  in  its  investiga¬ 
tion  of  public  utilities  have  been  con¬ 
centrated  for  the  past  two  weeks  upon 
the  history,  policies  and  practices  of 
the  Associated  Gas  &  Electric  System. 

Early  in  the  presentation  of  data 
by  the  commission’s  own  examiners, 
Charles  Nodder  testified  that  J.  1. 
Mange,  president  of  the  company,  and 
H.  C.  Hopson,  its  vice-president  and 
treasurer,  came  into  control  of  the 
system  in  1924  in  consideration  of 
a  cash  payment  of  $10,000  and  the 
entire  outstanding  common  stock  of 
1,000  shares  of  Associated  Securities 
Corporation,  which  holds  the  entire  out¬ 
standing  common  and  controlling  stock 
of  Associated  Gas  &  Electric  Company. 

The  original  investment  in  Associated 
Securities,  according  to  the  examiner, 
was  $298,318  and  gained  for  Mr. 
Mange  and  Mr.  Hopson  “complete  con¬ 
trol”  of  the  Associated  System.  The 
return  of  this  investment  during  the 
seven-year  period  from  1923  to  1929, 
he  said,  averaged  60.8  per  cent. 

As  far  as  the  Associated  System  is 
concerned,  he  said,  the  “top”  company 
or  so-called  “parent”  company  is  Asso¬ 
ciated  Gas  &  Electric  Company.  The 
operating,  servicing  and  various  other 
corporations  in  the  system,  the  examiner 
set  forth,  are  held  through  the  medium 
of  a  number  of  subholding  companies. 
These  subholding  companies,  he  stated, 
are  for  the  most  part  “nothing  more 
than  bookkeeping  units,”  having  neither 
employees  nor  organization,  but  simply 
“a  set  of  account  books,  minute  books 
and  supporting  papers.” 

Mr.  Nodder  testified  that  “numerous 
write-ups  or  appreciations”  of  stocks 


have  been  made  by  the  Associated  com¬ 
pany  and  that  as  far  as  common  stocks 
are  concerned  their  market  value  has 
played  “little  part”  in  the  method  of 
carrying  their  values  on  the  books. 

“Write-ups”  in  security  investments 
made  by  the  company,  excluding  write¬ 
ups  made  by  the  numerous  subholding 
companies  and  “trusts,”  resulted  in  a 
net  appreciation  on  the  books  of  the 
company  at  the  close  of  1929  of  $33,- 
362,152,  the  examiner  stated. 

These  “write-ups,”  he  said,  have  fol¬ 
lowed  three  methods:  (1)  appraisal  to 
“market  value”;  (2)  adjustment  of  value 
of  investments  to  agree  with  “book 
value”  on  subsidiary  books  and  (3)  cor¬ 
porate  surplus  of  a  subsidiary  trans¬ 
ferred  to  stated  capital  for  common 
stock. 

Other  topics  covered  in  the  various 
sessions  were  management  fees,  pur- 
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chasing  service  fees,  write-ups  and 
write-downs  and  the  policy  of  restrict¬ 
ing  to  a  minimum  the  issue  of  under¬ 
lying  bonds  and  preferred  stocks  of 
local  operating  companies  and  “building 
up  in  every  possible  way  of  the  credit 
of  the  Associated  Company.”  Inter¬ 
company  profits  were  also  discussed. 

Utah  Power  &  Light  testimony 

The  inflation  of  assets  on  the  books 
of  Utah  Power  &  Light  Company,  ac¬ 
cording  to  the  testimony  presented  in 
that  hearing,  arose  largely  through 
property  acquisitions.  In  December, 
1912,  it  was  said,  properties  costing  Utah 
Securities  Corporation  (which  controls 
Utah  Power  &  Light)  $6,480,708  were 
written  on  the  books  of  LTah  Power  & 
Light  at  $22,100,(X)0,  or  at  an  excess  of 
$15,619,000. 

T 

New  England  Power  Sells 
1 ,003  Ranges  in  Six  Weeks 

In  the  first  completely  co-ordinated  sell¬ 
ing  activity  of  the  electric  companies 
affiliated  with  the  New  England  I’ower 
Association  1,003  ranges  have  been  sold 
in  a  period  of  si.x  weeks.  Despite  the 
difficulties  of  the  times,  350  of  these  were 
sold  for  cash  and  only  150  on  the  maxi¬ 
mum  term  of  two  years.  The  drive  em¬ 
braced  every  retail  electrical  property 
on  the  system.  Dealers  co-operated  with 
the  companies  on  a  commission  basis 
and  utility  employees  sold  on  commis¬ 
sion.  The  quota  was  1,000  ranges  and 
vigorous  prize  competition  was  staged 
between  companies  in  the  seven  major 
districts  forming  the  as.sociation  group. 

The  association  standardized  for  the 
campaign  on  a  9,4(K)-watt  Graybar- 
Crawford  range  offered  at  $130  installed 
complete  with  free  wiring  without  trade- 
in  allowances  and  on  a  down  payment 
of  $10.  A  “flying  circus”  from  Boston 
composed  of  representatives  from  head- 
(juarters,  jobber  and  manufacturer 
organizations  laid  the  groundwork  for 


July  2.  7932— KLKCTKICAL  WORLD 


1 


! 


New  Equipment  and  Methods 
May  Aid  Steel  Industry 


groups  of  local  properties  at  major 
geographic  centers.  Newspaper  adver¬ 
tising,  a  plan  book  featuring  the  drive 
as  a  military  campaign,  weekly  bulletins 
and  other  sales  helps  contributed  to  the 
success  of  the  undertaking.  The  esti¬ 
mated  increased  use  of  energy  per  year 
on  the  system  due  to  these  range  sales  is 
1,504.500  kw.-hr.  • 

T 

Federal  Power  Revenue 
Pol  icies  Discussed 

With  sales  of  electrical  energy  mounting 
to  millions  of  dollars  annually  from 
federal  reclamation  projects,  the  grow¬ 
ing  importance  of  hydro-electric  power 
as  a  factor  in  reclamation  requires 
“modification”  of  original  policies.  Com¬ 
missioner  Elwood  Mead  of  the  Bureau 
of  Reclamation  stated  last  week  in  an 
address  before  the  American  Society  of 
Agricultural  Engineers. 

The  position  of  the  bureau.  Dr.  Mead 
said,  in  a  paper  presented  for  him,  has 
been  that  the  plants  are  the  perpetual 
property  of  the  federal  government. 
The  revenue  from  the  sale  of  power  has 
been  applied  to  the  payment  of  the  proj¬ 
ects  and  supplementary  to  the  payments 
of  irrigators  for  constructing  canals,  etc. 
He  continued : 

“What  will  be  done  with  the  power 
revenues  after  the  works  are  paid  for  is 
still  an  open  question,  both  in  the  Colo¬ 
rado  River  development  and  in  the  legis¬ 
lation  for  the  Columbia  River.” 

In  recent  appropriation  acts,  pointed 
out  Dr.  Mead,  the  terms  of  the  appro¬ 
priation  provide  that  after  the  works 
shall  have  been  paid  for,  then  the  net 
profits  are  to  go  into  the  reclamation 
fund.  If  this  policy  is  to  be  followed  in 
all  cases  hereafter,  revenue  from  power 
may  furnish  part  of  the  funds  for  build¬ 
ing  additional  works. 


LVTER  sessions  of  the  28th  annual 
/meeting  of  the  Association  of  Iron 
and  Steel  Electrical  Engineers  than 
could  be  included  in  Electrical  World 
news  last  week  (page  1076)  covered  the 
application  of  electricity  to  production 
work  and  involved  studies  of  the  poten¬ 
tialities  of  electronic  and  photronic  de¬ 
vices  for  new  uses. 

A  preliminary  report,  by  the  control 
committee,  on  proposed  specifications 
for  full  magnetic  d.c.  controllers  was 
presented  by  E.  L.  Upp,  National  Tube 
Company.  It  represented  an  attack 
on  a  very  complex  problem  that  has 
given  the  steel  industry  concern  for 
many  years.  No  action  was  taken  on 
the  detailed  specifications,  but  it  was 
unanimously  agreed  to  continue  the  work 
in  co-operation  with  N.E.M.A. 

The  three  papers  on  electronic  con¬ 
trol  devices  were  referred  to  by  the 
chairman  as  covering  the  most  novel 
group  of  developments  made  in  a  long 
time  and  whose  ramifications  of  applica¬ 
tions  in  the  future  are  hardly  imagined 
by  their  developers. 

T.  R.  Rhea,  General  Electric  Com¬ 
pany,  pointed  out  the  advantages  and 
limitations  and  referred  to  some  ap¬ 
plications.  In  using  photoelectric  cells 
as  pyrometers,  he  advised  using  the 
vacuum  type  instead  of  gas- filled,  con¬ 
stant  voltage  supply  and  well-insulated 
cable  between  cells  and  amplifiers. 
.Among  applications  mentioned  were 
separating  hot  billets  or  slabs  of  differ¬ 
ent  lengths,  limit  switches,  substitutes 
for  differential  devices  when  used  with 
“Selsyns,”  automatic  screw-down,  con¬ 
trolling  period  of  current  application  in 


resistance  welding  without  contractors, 
timing  of  operations  and  controlling 
small  d.c.  motors  driving  reels. 

A.  F.  Corby,  Weston  Electric  In¬ 
strument  Company,  explained  the  nature 
and  characteristics  of  the  “photronic” 
cell  discussed  at  length  in  an  earlier 
issue  of  Electrical  World  and  said 
that  developments  have  now  been  made 
which  enable  the  cell  to  give  1.4  to  2.2 
micro-amp.  per  foot-candle,  or  sufficient 
to  operate  relays  directly  without  any 
auxiliary  source  of  power  and  with 
rugged  relays. 

W.  B.  Shirk,  Westinghouse  Electric 
&  Manufacturing  Company,  directed  his 
remarks  chiefly  to  applications  in  steel 
mills  and  how  economy  could  be  effected 
thereby.  Repeater  gate  operation  saved 
$10,000  a  year  by  reducing  cobbling 
operation  of  mine  doors,  avoided  slow’- 
ing  down  trains  and  reduced  the  power 
for  acceleration. 

Although  no  mention  of  electric  heat 
was  made  by  D.  W.  Murphy,  University 
of  Michigan,  in  his  paper  on  the  in¬ 
fluence  of  atmosphere  and  temperature 
on  scale  losses,  the  information  presented 
does  indicate  that  a  large  monetary  loss 
may  be  avoided  with  electric  heat. 

In  1920,  he  estimates,  the  losses  due 
to  scaling  (oxidation)  during  the  soak¬ 
ing  period  prior  to  rolling  might  easily 
have  reached  $830,000  to  $1,310,000. 
Even  in  1931  these  losses  probably  at¬ 
tained  $326,000  to  $520,000.  In  the 
forging  industry  alone  the  losses  ranged 
from  $220,000  to  $352,000  in  1929  and 
from  $70,000  to  $112,000  in  1931. 

T 

West  Virsinia  Commission 
Initiates  Rate  Inquiry 

1  nvestigatit)ns  of  utility  operations  with 
the  intention  of  reducing  some  of  the 
rates  charged  are  now  being  under¬ 
taken  on  the  initiative  of  the  We.st 
Virginia  Public  Service  Commisson. 

Although  the  larger  utilities,  the  com¬ 
mission  said  in  a  formal  statement  an¬ 
nouncing  the  investigation,  are  earning 
from  3  to  5  per  cent  annually  on  their 
capital  investment,  there  are  a  few 
smaller  firms  whose  profits  are  “greater 
than  appear  to  be  justified  under  present 
conditions.” 

The  commission  states  that  early  in 
the  year  “it  became  apparent  there  was 
to  be  no  immediate  relief”  from  the 
present  economic  conditions,  and  there¬ 
fore  called  upon  every  utility  under  its 
jurisdiction  to  submit  a  special  report 
of  capital  investment,  operating  reve¬ 
nues,  operating  expen.ses,  depreciation 
charges,  tax  assessments  for  1931,  etc. 


Brief  History  of  the  “Electrical  World’* 


The  Electrical  World  (published 
under  that  name  since  1883  and 
tracing  its  history  back  to  1874)  is 
a  consolidation  of  the  Electrical 
Engineer  (founded  in  1882  as  the 
Electrician)  and  the  American  Elec¬ 
trician  (founded  in  1896).  Final 
consolidation  under  the  title  of 
Electrical  World  took  effect  on 
January  1,  1906,  the  Electrical 

World  and  the  Electrical  Engineer 
having  been  acquired  by  the 
McGraw  Publishing  Company  in 
1899  and  amalgamated  as  the  Elec¬ 
trical  World  and  Engineer,  and  the 
American  Electrician,  a  McGraw 
monthly,  having  been  absorbed  seven 
years  later. 

The  roster  of  past  editors  of  the 
Electrical  World  includes  Carl  Her- 


ing,  Louis  Bell,  W.  D.  Weaver,  T.  C. 
Martin  and  many  other  men  promi¬ 
nent  in  the  electrical  industry — some, 
like  those  named,  no  longer  living, 
and  others,  like  W.  H.  Onken,  Jr., 
C.  O.  Mailloux,  A.  S.  McAllister, 
Frank  F.  Fowle,  F.  M.  Feiker,  D.  H. 
Braymer  and  H,  V.  Bozell,  still 
active  in  engineering  and  industrial 
service.  L.  W.  W.  Morrow  is  now 
editor.  Allen  M.  Perry  is  manag¬ 
ing  editor.  Other  members  of  the 
present  staff  are :  Earl  Whitehorne, 
contributing  editor;  G.  F.  Wittig, 
statistical  editor ;  A.  E.  Knowlton, 
associate  editor ;  E.  R.  Searles  and 

E.  M.  Glennon,  assistant  editors ; 

F.  R.  Innes,  Western  editor;  H.  S. 
Knowlton,  New  England  editor;  and 
Paul  Wooton,  Washington  corre¬ 
spondent. 
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Agitation  to  Shift  Tax  on 
Energy  Bills  Continues 

Scattered  shots  in  a  die-hard  fight  to 
avoid  levy  of  the  newly  instituted 
federal  tax  of  3  per  cent  on  bills  for 
electrical  energy  have  been  heard  in 
Congress  and  in  the  Southern  states. 
Many  municipal  projects  have  arranged 
to  absorb  the  tax,  but  the  Bureau  of 
Internal  Revenue  rules  that  this  will  not 
he  permitted. 

Senator  Norris  proposed  to  have  the 
tax  shifted  to  the  electric  utility  com¬ 
panies  by  an  amendment  to  a  resolution 
planned  for  passage  by  the  Senate. 
This  was  rejected  by  the  House  ways 
and  means  committee  last  week. 

Columbia  (S.  C.)  City  Council  has 
passed  a  resolution  asking  the  Railroad 
Commission  to  investigate  the  desira¬ 
bility  of  having  the  companies  absorb 
the  tax. 

Birmingham  (Ala.)  City  Commission 
has  adopted  a  resolution  calling  on  the 
Alabama  Public  Service  Commission  to 
adjust  electric  rates  so  that  the  com¬ 
panies  supplying  the  energy  will  absorb 
the  new  tax. 

Atlanta  IGa.)  City  Council  and 
representatives  of  many  other  Georgia 
cities  have  passed  resolutions  asking  the 
Georgia  Public  Service  Commission  to 
investigate  the  possibilities  of  having 
the  utilities  absorb  the  tax.  A  state¬ 
wide  organization  has  been  formed  to 
wage  a  campaign  for  lower  rates. 

Representative  Crisp  of  Georgia,  act¬ 
ing  chairman  of  the  House  ways  and 
means  committee,  in  defending  the  tax 
measure  stated : 

The  agitation  in  connection  with  the  3 
per  cent  ta.x  on  consumers  of  electricity 
has  created  the  impression  on  some  minds 
that  the  new  ta.x  bill  exempts  the  power 
companies  from  increased  taxes  and  places 
them  instead  on  consumer?.  This  is  far 
from  true. 

Judge  Crisp  further  points  out  that 
every  tax  in  the  revenue  act,  such  as 
the  tax  on  gasoline,  automobiles,  bank 
checks,  postage  rates,  etc.,  is  passed 
on  to  the  consumer. 

“And  these  taxes,  by  the  way,”  he 
said,  “I  consider  infinitely  more  bur¬ 
densome  than  •  the  tax  on  electric 
energy.”  ^ 

Appliance  Sales  Vary 
Widely  Among  States 

Retail  household  appliance  sales  are 
highest  per  population  in  Utah  and 
lowest  in  Mississippi,  according  to  a 
comprehensive  analysis  of  the  major  re¬ 
tail  markets  of  the  nation  just  completed 
by  Erwin,  Wasey  &  Company,  covering 
the  year  1930.  The  analysis,  said  to  be 
the  most  thorough  and  comprehensive 
of  its  kind  ever  made  in  this  country, 
is  based  upon  the  first  official  census  of 


retail  sales  made  by  the  United  States 
government  in  connection  with  the  1930 
census. 

In  the  analysis,  the  retail  sales  index 
gives  100  as  the  average  for  the  country, 
with  Utah  retail  sales  placed  at  200,  and 
with  the  retail  sales  of  Mississippi  placed 
at  29.  Among  the  larger  cities,  Kansas 
City,  Mo.,  ranked  highest  with  sales 
listed  at  423  per  cent.  New  Bedford. 
Mass.,  ranked  lowest,  with  sales  placed 
at  34,  or  66  per  cent  below  average.  It 
is  shown  that  retail  household  appliance 
sales  are  below  average  in  23  of  the  48 
states,  or  in  almost  half  of  the  country. 

In  dollars  and  cents.  New  York  state 
ranked  first  in  retail  household  appliance 
sales,  Pennsylvania  second,  Illinois 
third,  California  fourth,  Ohio  fifth.  New 
Jersey  sixth,  Texas  seventh,  Michigan 
eighth,  Missouri  ninth,  Massachusetts 
tenth,  Wisconsin  eleventh,  and  Illinois 
twelfth. 

New  York  States  sales  amounted  to 
$55,554,(XK),  Pennsylvania  $40,237,000, 
Illinois  $29,334,000,  California  $28,- 
620,000,  Ohio  $25,390,000  and  New 
Jersey  $20,734,000.  Total  sales  through¬ 
out  the  United  States,  the  analysis 
shows,  amounted  to  $425,809,000,  of 
which  a  little  more  than  one-half  was 
spent  in  the  370  larger  cities  of  the 
country. 

T 

Hardware  Men  Renounce 
Joint  Merchandising  Survey 

At  the  annual  congress  of  the  National 
Retail  Hardware  Association,  held  last 
week,  a  resolution  was  adopted  re¬ 
nouncing  the  merchandising  figures  re¬ 
cently  released  (Electrical  World, 
March  12,  page  473;  May  7,  page  794) 
by  the  electrical  merchandising  joint 
committee : 

The  resolution  reads  as  follows: 

The  National  Retail  Hardware  Associ¬ 
ation  disclaims  authority  for  the  figures 
recently  released  by  the  Electrical  Mer¬ 
chandising  Joint  Committee  which  pur¬ 
port  to  show  the  distribution  of  electrical 
appliances  by  manufacturers  to  various 
types  of  retail  outlets. 

As  these  figures  do  not  include  sales  of 
manufacturers  to  wholesalers,  and  by  them 
to  retailers,  the  study  is  obviously  incom¬ 
plete  and  subject  to  erroneous  deductions. 

Since  the  study  fails  to  show  a  true 
picture  of  electrical  appliance  distribution 
by  outlets,  it  is  the  belief  of  this  congress 
that  the  figures  should  not  have  been 
released. 

For  this  reason  the  Electrical  Merchan¬ 
dising  Joint  Committee  is  requested  to 
make  no  more  use  of  these  figures ;  to 
correct,  so  far  as  possible,  the  incorrect 
interpretation  which  has  been  made  of  them 
by  the  press,  and  to  release  no  more  such 
incomplete  studies. 

According  to  H.  P.  Sheets,  managing 
director  of  the  hardware  association,  it 
is  felt  that 

“A  survey  of  outlets  can  have  real 


Pre-Tax  Activities 
Upset  Barometers 

NO  CLEAR  picture  of  business 
trends  as  reflected  in  current 
figures  for  the  most  recent  periods 
available  can  be  had.  Some  industries 
rushed  into  virtually  full-time  produc¬ 
tion,  some  of  them  even  to  night  work, 
to  produce  goods  for  sale  before  the 
new  federal  taxes  should  be  made 
effective.  Reflected  alike  in  energy 
production,  car  loadings  and  figures  for 
individual  industry  activities,  it  is  diffi- 
cultto  judge  the  extent  of  this  influence. 

An  absence  of  significant  develop¬ 
ments  in  the  general  economic  condi¬ 
tion  is  in  evidence.  Uncertainty  over 
political  developments  still  offers  a 
psychological  hazard  to  that  essential 
confidence  which  is  necessary  to  bring 
about  the  spending  for  other  than  the 
most  needed  things  on  the  part  of  John 
and  Mary  Citizen,  who  remain,  as  ever, 
the  key  to  all  such  problems.  It 
matters  little  what  industry  does  if  John 
and  Mary  cannot  or  will  not  buy. 

Security  markets  show  continued 
weakness.  The  financial  situation  has 
yet  to  be  fully  cleared.  Official 
Washington  does  not,  and  has  not  for  a 
long  while,  told  all  that  it  knows.  That 
is  one  of  the  great  uncertainties. 


value  for  the  electrical  industry  only 
when  facts  are  presented.  Incomplete 
facts,  as  in  this  case,  are  not  facts,  and 
can  benefit  no  one.  But,  on  the  con¬ 
trary,  they  can  do  a  good  deal  of  harm. 

“When  it  is  indicated  that  hardware 
retailers  account  for  17^  per  cent  of 
electric  range  sales,  12  per  cent  of  elec¬ 
tric  washing  machine  sales,  only  5  per 
cent  of  electric  refrigerator  sales,  and 
no  table  appliances,  and  that  such  figures 
reflect  only  0.9  per  cent  of  all  sales, 
inaccuracy  is  definitely  shown  by  the 
figures  themselves.” 


T 

Democratic  Plank  Calls 
for  '^Investor  Protection'' 

Plank  No.  10  as  adopted  by  the  majority 
of  the  resolutions  committee  and  pre¬ 
sented  to  the  Democratic  national  con¬ 
vention  in  Chicago  this  week  reads  as 
follows : 

Protection  of  the  investing  public  by 
requiring  to  be  filed  with  the  govern¬ 
ment  and  carried  in  advertisements  of 
all  offerings  of  foreign  and  domestic 
stocks  and  bonds  true  information  as  to 
bonuses,  commissions,  principal  invested 
and  interests  of  sellers.  Regulation  to 
the  full  extent  of  federal  power  of : 

(a)  Holding  companies  which  sell 
securities  in  interstate  commerce. 

(b)  Rates  of  utility  companies  oper¬ 
ating  across  state  lines. 

(c)  E.xchanges  trading  in  securities 
and  commodities. 
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Comins  Meetinss 

Sew  KnKland  Division,  N.K.L.A. — Mount 
W’ashiiiKton  Hotel,  Hretton  Woods, 
N.  II.,  July  11-13.  Miss  O.  A.  Hursiel, 

30  I’rovidence  St.,  Boston. 

Comp  Co-operation  XII — By  boat  to 
Bermuda,  Aug.  3-8.  Society  for 
Klectrical  Development,  420  Lexington 
Ave.,  New  York. 

WUronNin  I’tilitieH  ANHoriation — Com¬ 
mercial  section,  Gau  Claire,  Wise., 
Aug.  2.'>-26.  John  N.  Cadby,  135  W. 
Wells  St.,  Milwaukee,  Wise. 

•Ameriran  Institute  of  Klertriral  Kngi- 
neers — Pacific  Coast  convention,  Van¬ 
couver,  B.  C.,  Aug.  29-Sept.  2.  Middle 
Eastern  District  Meeting,  Baltimore. 
Md.  Oct.  10-13.  H.  H.  Henline,  33 
West  3yth  St.,  New  York. 

Pennsylvania  Klertrle  .Assoriatlon — Bed¬ 
ford  Springs,  Pa.,  Sei)t.  7-9.  H.  A. 
Buch,  Telegraph  Bldg.,  Harri.sburg. 

Koeky  Mountain  Division,  N.K.L..\. — 
Stanley  Hotel,  Estes  Park,  Colo., 
Sept.  12-14.  G.  K.  I^ewis,  367  Gas 
&  Electric  Bldg.,  Denver. 

Empire  State  (ias  &  Kiertric  Assoria¬ 
tlon — Saranac  Inn,  N.  Y.,  Sei)t.  22 
and  23.  H.  B.  Chapin,  Grand 

Central  Terminal,  New  York. 

Illuminating  Engineering  Society — New 

Ocean  House,  Swampscott,  Mass., 
Sei)t.  26-30.  E.  H.  Hobbie,  29  W. 
39th  St.,  New  York. 

National  Klertriral  Wholesalers  Asso¬ 
ciation — Hotel  Statler,  Buffalo,  N.  Y., 
Sept.  26-30.  E.  Donald  Tolies,  16.5 
Broadway,  New  York. 

National  Safety  Council— -Washington, 

D.  C.,  Oct.  3-7.  W.  H.  Cameron,  20 
N.  Wacker  Drive,  Chicago. 

fJreat  Lakes  Division,  N.E.L.A. — French 
Lick  Springs,  Ind.,  Oct.  6-8.  T. 

Polk,  20  N.  Wacker  Drive,  Chicago. 

Association  of  Eiectragists,  International 
— Kansas  City,  Mo.,  Oct.  10-12.  L.  W. 
Davis,  420  Lexington  Av’e.,  New  York. 

T 

New  England  Utilities 
Avoid  No-Pay  Cut-offs 

Definite  revisions  of  previous  policies 
refrarding  customers  who  fail  to  pay 
for  their  use  of  energy  are»  being  made 
in  various  communities,  Hartford’s 
certificate  plan  (Electrical  World, 
May  21,  page  877,  and  June  11,  page 
1014)  is  working  out  well  in  relieving 
distress  among  unemployed  patrons  and 
other  New  England  utilities  are  follow¬ 
ing  variations  of  the  principle. 

In  Malden,  according  to  A.  B.  Ten¬ 
ney,  president  of  the  Malden  Electric 
Company,  the  company  co-operates  with 
local  welfare  hoards  in  its  territory 
and  its  own  employees  are  reejuired 
to  inform  its  personnel  representative 
or  credit  manager  of  cases  of  destitu¬ 
tion.  In  Malden  the  city  welfare  de¬ 
partment  includes  an  allowance  for  gas 
and  electric  service  in  disbursements  for 
the  unfortunate.  So  long  as  a  destitute 
family  makes  small  payments,  princi¬ 
pally  weekly,  and  docs  not  allow  the 
original  balance  to  increase,  the  com¬ 
pany  makes  a  practice  of  maintaining  the 
.service. 

To  secure  payment  of  overdue  electric 
service  hills  without  discontinuance  of 
energy  supply  the  Luhec  (Me.)  Water 
and  Electric  Department  has  established 


a  deferred  payment  agreement  which, 
according  to  J.  W.  Mitchell,  manager  of 
the  department,  provides  for  regular 
payment  of  past  due  accounts  on  the 
first  day  of  each,  month  until  the  bill  is 
liquidated,  the  later  bills  accruing  dur¬ 
ing  the  months  required  for  clearing  up 
back  payments  being  paid  at  the  rate  of 
two  per  month  until  the  customer  is 
again  free  from  indebtedness  to  the  de¬ 
partment.  In  case  of  default  the  service 
is  cut  off  with  the  usual  penalties. 

T 

Industry  Interdependence 
West  Coast  Meeting  Theme 

With  a  program  which  emphasized  the 
interdependence  of  all  industries  as  well 
as  the  three  members  of  the  industrial 
team — labor,  capital  and  management — 
the  Pacific  Coast  Electrical  Association 
held  its  si.xteenth  annual  convention  at 
the  Hotel  Huntington,  Pasadena,  Calif., 
recently.  Registration  exceeded  500, 
including  most  of  the  industry’s  leaders 
in  that  section. 

President  A.  B.  Day,  who  is  presi¬ 
dent  of  the  Los  Angeles  Gas  &  Electric 
Corporation,  sounded  the  keynote  for 
the  addresses  and  discussions  to  follow 
when  he  said :  “America  has  builded 
a  great  industrial  machine  which  can  be 
operated  effectively,  but  at  the  same 
time  it  has  developed  an  economic  and 
social  machine  which  appears  to  run 
wild.  The  electrical  industry  must  as¬ 
sume  its  share  of  the  responsibility  in 
co-ordinating  these  two.” 

One  feature  of  the  convention  was  a 
session  in  which  leaders  of  four  major 
California  industries,  railroads,  motor 
transportation,  citrus  and  oil,  presented 
their  major  problems  in  relation  to  the 
basic  economic  picture.  The  electrical 
industry,  through  its  intimate  contact 
with  all  phases  of  American  life,  they 
expected  to  e.xercise  leadership. 

One  session  was  devoted  to  self- 
analysis  within  the  industry  at  which 
proved  industry  leaders  critically  .scru¬ 
tinized  policies,  problems  and  trends. 
F.  B.  Lewis,  vice-president  and  general 
manager  Southern  California  Edison 
Company,  Ltd.,  defined  public  relations 
as  conducting  a  business  so  that  every¬ 
body  is  satisfied  with  its  two  basic  ele¬ 
ments,  service  and  rates.  Service  now 
being  satisfactory,  he  urged  interpreta¬ 
tion  of  rates  in  terms  of  consumer’s  use 
and  simplification  of  rate  structures. 

W.  E.  Houghton,  vice-president  and 
treasurer  Los  Angeles  Gas  &  Electric 
Corporation,  urged  that  the  electric  in¬ 
dustry  be  on  the  alert  to  interpret  future 
trends,  indices  of  which  are  already  ap¬ 
parent.  Among  these  are  the  tendency 
for  centralization,  the  slackening  of  the 
rate  of  population  growth  and  the  tend¬ 
ency  toward  a  revival  of  home  life 
within  the  community. 

Commercial  men  discussed  ways  and 


means  of  increasing  the  drive  for  domes¬ 
tic  business,  urged  that  a  joint  stucty 
with  engineers  and  accountants  be 
undertaken  to  determine  the  value  to  the 
power  companies  of  various  classes  of 
business,  starting  with  the  electric 
range,  and  announced  the  preparation  of 
a  sales  manual  and  handbook  on  air  con¬ 
ditioning  for  use  by  sales  engineers  and 
contractors.  Engineers  continued  to 
investigate  their  problems  from  the  eco¬ 
nomic  angle,  with  special  reference  to 
the  mounting  production  cost  in  face  of 
decreasing  revenue  per  kilowatt.  Major 
H.  S.  Bennion,  engineering  director 
N.E.L.A.,  urged  engineers  to  turn  to 
studies  of  wiring,  competitiv'e  power, 
economic  cost  surveys  and  operating 
schedules  as  fields  where  improvement 
is  needed. 

R.  E.  Fisher,  vice-president  in  charge 
of  public  relations  and  sales  Pacific  Gas 
&  Electric  Company,  was  elected  presi¬ 
dent  of  the  association  for  the  coming 
year,  with  W.  C.  Mullendore,  executive 
vice-president  Southern  California  Edi¬ 
son  Company,  Ltd.,  and  A.  H.  Mark- 
wart,  vice-president  in  charge  of  engi¬ 
neering  Pacific  Gas  &  Electric  Com¬ 
pany,  as  vice-presidents. 

T 

Attitude  of  Utilities 
on  Small  Appliances 

The  electric  heating  appliance  manu¬ 
facturers  during  the  past  two  or  three 
years  have  found  that  there  has  been  a 
decline  in  sales  of  the  small  heating  ap¬ 
pliances  heyond  that  which  was  to  be 
expected  even  when  taking  fully  into 
account  the  downward  trend  of  sales  of 
this  general  class  of  commodity,  accord¬ 
ing  to  a  recent  release  by  N.E.M.A.  In 
order  to  secure  data  which  would  be 
useful  in  analyzing  this  situation  a  ques¬ 
tionnaire  was  sent  to  merchandise  mana¬ 
gers  of  utility  operating  companies  and 
to  several  merchandise  managers  for 
syndicates. 

One  hundred  and  ten  replies  indicated 
that  65  per  cent  of  the  utility  companies 
did  not  believe  that  the  large  appliance 
business  interfered  with  the  promotion 
of  small  appliances.  A  full  realization 
of  the  value  of  the  small  appliances  from 
the  load  revenue  viewpoint  was  evi¬ 
denced  by  an  affirmative  answer  of  80 
|)er  cent  to  the  question  “Is  the  sale  of 
small  appliances  desirable  from  the  load 
revenue  viewpoint?”  Sixty  per  cent  of 
the  utility  companies  indicated  that  they 
intend  actively  to  promote  the  .sale  of 
small  appliances.  Some  of  the  com- 
I)anics  will  .sell  the  small  appliances 
through  dealers,  others  expect  to  gain 
the  revenue  lost  by  not  pushing  sales 
through  the  sale  of  large  appliances  and 
a  few  companies  are  planning  to  pro¬ 
mote  the  sale  of  large  appliances  and 
to  encourage  the  de.alers  to  promote  the 
sale  of  small  ones. 
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Full  Reports  Interest  Few, 
Says  Associated  Head 

In  a  letter  addressed  to  newspapers,  H. 
C.  Hopson,  vice-president  of  the  Asso¬ 
ciated  Gas  &  Electric  Company,  replied 
to  some  of  the  attacks  which  recently 
have  been  made  on  large  corporations. 
Commenting  on  the  criticism  that  busi¬ 
ness  corporations  have  quite  generally 
adopted  the  practice  of  depriving  secur¬ 
ity  holders  of  proper  financial  informa¬ 
tion,  he  said: 

It  is  my  experience  that  corporations, 
instead  of  withholding  information,  usually 
published  far  more  than  the  vast  majority 
of  security  holders  care  to  have.  .  .  .  Ear¬ 
lier  in  the  year  the  Associated  Gas  & 
Electric  Company  published  a  condensed 
annual  report  .  .  .  and  distributed  more 
tlian  229,000  copies  to  all  of  its  registered 
security  holders  whose  names  and  addresses 
were  knowm.  You  will  be  surprised  to  learn 
that  we  have  received  to  date  only  61  re¬ 
quests  for  copies  of  the  complete  report 
out  of  nearly  a  quarter  of  a  million  secur¬ 
ity  holders,  which  apparently  indicates  that 
instead  of  receiving  too  little  information 
the  majority  of  individuals  are  entirely 
satisfied  with  less  than  they  could  have  for 
the  asking.  .  .  . 

Mr.  Hopson  cited  similar  experiences 
of  the  New  York  Central  Railroad  and 
the  United  States  Steel  Corporation. 

T 

Common  Dividends  Cut 
by  Insull  Companies 

James  Simpson,  new  chairman  of  the 
board  of  the  utility  companies  formerly 
headed  by  Samuel  Insull,  has  announced 
(juarterly  dividend  reductions  for  the 
Commonwealth  Edison  Company,  the 
Public  Service  Company  of  Northern 
Illinois  and  the  People’s  Gas  Light  & 
Coke  Company.  For  the  Common¬ 
wealth  Edison  and  People’s  Gas  divi¬ 
dends  of  $1.25  are  payable  July  15  to 
stockholders  of  record  July  5.  The 
Public  Service  of  Northern  Illinois 
dividend  is  75  cents.  The  companies 
have  been  on  an  $8  annual  basis.  Pre¬ 
ferred  stock  dividends  are  to  be  main¬ 
tained. 

T 
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1932 

Electric  light  and  power  stocks  lost  some  ground  during  the  past 
week,  the  “Electrical  World”  index  receding  to  18.5,  from  19.8  the 
preceding  week.  The  bond  list  was  somewhat  irregular,  but  losses 
prevailed  over  gains  and  carried  the  index  down  to  83.5  for  June,  as 
compared  with  85.0  in  May. 


New  Utility  Financing 
Meager  in  1932 

New  financing  continued  on  a  slender 
scale  during  the  month  of  June,  market 
conditions  not  being  favorable  for  the 
floating  of  even  superior  issues.  Only 
three  new  electric  light  and  power 
offerings  were  made,  and  two  of  these 
issues,  as  indicated  by  the  accompany¬ 


ing  table,  were  in  the  form  of  short¬ 
term  notes.  It  is  interesting  to  observe 
that  the  proceeds  from  these  new  6  pej; 
cent  note  issues  are  to  refund  note 
issues  bearing  interest  at  only  4  and 
4^  per  cent. 

For  the  six  months  ended  June  30 
public  offering  of  electric  light  and 
power  issues  amounted  to  only  $157,- 
610,800,  as  compared  with  $073,045,000 


T 

for  the  similar  period  of  1931,  This 
shrinkage  in  volume  was  not  character¬ 
istic  of  the  light  and  power  industry 
alone.  Figures  compiled  by  the  Com¬ 
mercial  &  Financial  Chronicle  show 
that  for  the  five  months  ended  May  31 
all  new  corporate  securities  declined 
sharply  to  $220,483,295,  from  a  total 
of  $1,777,428,411  for  the  similar  period 
of  1931. 


Name  of  Company 
‘  'alifornia  Oregon  Power  Co . 

.\mount  of  Issue 

Period 

Interest 

(Par  Value) 
$4,000,000 

(Years) 

10 

Class 

Refunding  mortgage  gold  bonds. . . 

Purpose 

.Additions  and  other  corporate 
purposes . 

Rate 

6] 

Price 

93 

iioonsin  Valley  Electric  Co. . .  . 

4.000.000 

1 

Notes . 

To  refund  maturing  notes . 

6 

99 

\\  iseonsin  Public  Service  Corp... 

T  otal . 

2.500.000 

.  .  $10,500,000 

1 

Notes . 

To  refund  maturing  notes . 

6 

99| 

Per  f’ent 
Yield 

7.50 

7.05 

6.52 
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$55,000  annually,  was  built  around  the 
value  of  the  service  rendered  to  the 
supervised  company  and  the  cost  to  the 
supervising  company  of  rendering  the 
service. 

Vice-presidents  L.  T.  Merwin  and 
J.  A.  Laing  of  the  Northwestern  Com¬ 
pany  defended  holding-company  control, 
Mr.  Laing  referred  to  the  financial 
advantages  received  by  his  company 
from  the  .American  Power  &  Light  and 
Klectric  Bond  &  Share,  maintaining 
that  the  financing  of  various  improve¬ 
ments  over  the  past  five  years  could 
not  have  been  accomplished  without 
holding-company  facilities  and  adding 
that  the  e.xistence  of  $3,000,000  of  un¬ 
funded  debt  now  owed  to  .American 
Power  &  Light  on  account  of  property 
additions  and  betterment  would  present 
a  serious  financial  situation  if  owed  to 
ordinary  banking  institutions. 

The  commissioner  took  the  case  un¬ 
der  advisement,  indicating  that  he 
would  soon  hear  arguments  preparatory 
to  issuing  any  order. 

T 

Three  Weeks  of  Steady  Output 
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Portland  Utility  Officers 
Defend  Holding  Companies 

The  second  phase  of  the  rate  hearing 
of  the  Northwestern  Electric  Company, 
Portland,  before  E.  H.  Thomas, 
Oregon  Public  Service  Commissioner, 
which  closed  recently,  was  devoted 
largely  to  the  presentation  of  the  com¬ 
pany’s  case  based  on  points  developed 
by  the  commissioner  in  the  first  phase 
of  the  hearing  (  Electrical  World. 
.April  30,  page  757).  Chief  subjects 
of  testimony  were  the  management 
contract  between  the  Northwestern 
I'.lectric  Company  and  the  Electric 
Bond  &  Share  Company,  valuation  of 
the  Northwestern  company  and  the 
basis  on  which  the  company’s  property 
might  be  split  between  Oregon  and 
Washington  for  rate-making  purposes. 

The  case  for  the  Bond  &  Share 
management  contract,  on  which  the 
.Northwestern  Electric  Company  pays 
at  Ij  per  cent  of  gross  earnings  some 


WITH  an  output  of  1,440,541,000 
kw.-hr.  for  tlie  week  ended  June 
25  central -station  operations  continued 
at  a  level  that  has  been  approximately 
constant  for  three  consecutive  weeks, 
according  to  estimates  announced  by  the 
.National  Electric  Light  Association. 

1'hat  the  deficiency  compared  with 
1031  is  a  little  greater  than  it  was  a 
week  .ago,  11.9  per  cent  against  10.5  per 
cent,  is  due  to  a  slight  rise  in  1931  and 
not  to  any  appreci.able  recession  in  1932. 
This  circumstance  must  lie  taken  into 
account  when  comparing  the  regional 
changes,  all  of  which  show  a  greater 
departure  from  1931  than  in  the  week 
of  June  18. 

Compared  with  the  week  of  June  11, 


however,  conditions  on  the  Atlantic  Sea¬ 
board  and  in  the  Middle  West  are  un¬ 
changed,  New  England  made  a  distinct 
g.ain  and  a  slight  decline  is  indicated  for 
the  Pacific  Coast. 

W'eekly  Output,  Millions  of  Kw.-llr. 


Week  Ended  1932  1931  1930  1929 

June  25 .  1.441  1.635  1.704  1,723 

June  18 .  1,442  1,610  1,698  1,703 

June  11 .  1.435  1.621  1,707  1,699 

June  4 .  1,381  1,594  1,657  1,690 

May  28 .  1,425  1,602  1,660  1,615 


Per  Cent  Change  from  1931 


Week  Ended- - - 


Region 

June  25 

June  18 

June  1  1 

Atlantic  Seaboard . 

—  9.5 

—  6.3 

—  9.0 

New  England  alone. . 
Central  induetrial . 

—  10.8 
—  14.2 

—  9.5 

—  12.7 

13.5 
—  14.  3 

Pacific  Coast . 

—  9.6 

—  7.6 

—  8.9 

United  States . 

—  11.9 

—  10.5 

!  1.5 

300,000  Kw.  in  Heaters 

“Appro.ximately  300,000  kw.  in  small 
electric  unit  heaters  is  sold  in  the 
United  States  every  year.  This  equip¬ 
ment  consumes  about  600,000,000  kw.- 
hr.  annually.  The  majority  of  small 
electric  heating  units  range  in  size  from 
40  to  5,000  watts  and  offer  an  unusually 
attractive  load  for  the  utility.” 

The  preceding  statement  is  quoted 
from  a  report  of  the  industrial  heating 
committee.  Commercial  National  Sec¬ 
tion,  of  the  N.E.L..A.,  and  indicates  a 
steady  increase  in  the  industrial  heating 
load,  even  if  allowance  is  made  for  re¬ 
placements.  It  indicates  also  a  growing 
appreciation  of  the  advantages  of  ap¬ 
plying  heat  electrically.  Tlie  report  lists 
some  174  suggested  applications. 

T 

Electric  Sign  Opportunities 
Neglected,  Survey  Shows 

Efforts  to  interest  summer  visitors  to 
the  northeast  in  industrial  products 
manufactured  in  that  section  include  a 
questionnaire  survey  of  sign  installations 
under  the  auspices  of  the  New  England 
Council.  Recently  tabulated  results 
reveal  that  10  per  cent  of  239  factories 
replying  are  still  without  signs  bearing 
the  company  or  firm  name  on^the  plant, 
16  per  cent  of  the  signs  on  221  plants 
are  not  easily  visible  from  the  highway, 

50  per  cent  of  132  installations  are  not 
in  clear  view  from  the  nearest  railroad 
and  46  per  cent  of  145  factories  fail  to 
show  the  product  name,  trademark  or 
brand.  Only  about  four  factories  out  of 
30  invite  travelers  to  visit  the  plant  by 
signs  easily  seen  from  the  highway,  and 

51  per  cent  out  of  131  concerns  have  no 
display  of  products  at  their  plant.  Elec¬ 
tric  sign  makers  and  dealers  in  New 
England  are  planning  to  take  advantage 
of  this  survey  in  co-operation  with  the 
power  companies. 

T 

Electrical  Industry  Code 
Saves  Telegraphic  Charges 

Under  the  sponsorship  of  the  National 
Electrical  Manufacturers’  Association 
there  was  undertaken  in  July,  1930,  in 
collaboration  with  seven  major  electri¬ 
cal  industry  associations,  the  formula¬ 
tion  of  a  telegraphic  code  which  would 
establish  uniformity  and  savings  in  tele¬ 
graphic  communication  for  all  elements 
of  the  industry. 

This  code,  known  as  LCODE,  was 
released  in  November,  1931,  and  a  re¬ 
port  upon  its  success  in  accomplishing 
the  desired  objectives  has  just  been 
made  by  the  N.E.M.A.  committee  re¬ 
sponsible  for  it.  According  to  the  com¬ 
mittee  one  large  manufacturing  com¬ 
pany,  operating  at  60  per  cent  capacity, 
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shows  an  average  saving  on  communi¬ 
cations  l)et\veen  the  main  factory  and 
three  sales  offices  of  34  per  cent  since 
last  November,  a  saving  of  $23,000.  A 
second  large  company  under  50  per  cent 
operation  saved  nearly  28  per  cent  in 
similar  service,  or  about  $14,000. 

Several  smaller  companies  report 
using  LCODE  for  about  50  per  cent  (i 
their  interoffice  telegraphic  communica¬ 
tions.  More  than  300  organizations  are 
said  to  he  using  the  code  at  present. 

T 

Non-Metallic  Extensions 
Receive  Code  Approval 

By  the  customary  interim  revision  pro¬ 
cedure  of  securing  two-thirds  member¬ 
ship  acceptance  for  new  methods  there 
now  appears  in  the  National  Electrical 
Code  provisions  for  certain  non-metallic 
extensions.  This  action,  secured  on  the 
application  of  Electrotrim,  Inc.  (Elec¬ 
trical  World,  May  21,  1932,  page 
881),  permits  the  use  of  a  semi-per¬ 
manent  form  of  surface  wiring  for  use 
in  place  of  the  customary  extension 
cords. 

The  provisions  of  revised  Section  516, 

T 


Article  V,  of  the  National  Electrical 
Code  provides,  in  abstract,  that: 

(a)  Semi-portable  two-wire  assemblies 
approved  for  the  purpose  may  be  used  as 
extensions  to  existing  convenience  outlets 
on  lighting  or  appliance  branch  circuits 
only  in  exposed  dry  locations. 

(b)  Attachment  of  such  extensions  to 
existing  convenience  outlets  shall  be  by 
plug  connectors  approved  for  the  purpose. 

(c)  Such  extensions  shall  be  attached 
only  to  the  surface  of  interior  woodwork 
or  plaster  finish  and  shall  not  be  installed 
as  concealed  wiring  or  run  through  floors 
or  partitions  or  be  installed  where  subject 
to  moisture  or  corrosive  vapors,  nor  in 
contact  with  any  conductive  material. 

(d)  Such  extensions  shall  not  be  made 
on  circuits  of  over  150  volts. 

(e)  Individual  extensions  shall  not  be 
longer  than  20  ft.,  may  contain  a  maxi¬ 
mum  of  three  receptacles  provided  that 
tlie  total  outlets  on  the  branch  circuit  are 
not  over  12. 

(f)  Such  assemblies  shall  be  secured 
between  outlets  to  the  surface  wired  over 
by  tacks,  screws,  small  nails  or  other 
approved  means  at  intervals  of  not  more 
than  6  in.  .  .  . 

(g)  Receptacles  and  other  fittings  shall 
be  of  approved  type  and  be  secured  to  the 
surface  wired  over  by  suitable  screws.  .  .  . 

(h)  Such  e.xtensions  shall  be  made  in 
ccjntinuous  lengths  without  joint,  splice, 
tap  or  exposed  bare  conductors. 


Costs  Apparently  Stabilizing 


After  a  long-continued  decline  con¬ 
struction  costs  in  the  electric  light 
and  power  industry  have  for  the  past 
few  months  remained  nearly  constant, 
although  the  trend  is  still  slightly  down¬ 
ward.  The  index  for  June  is  18  per 
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cent  lower  than  it  was  a  year  ago  and 
29  per  cent  under  the  peak  figure  in 
1929. 

In  contrast  with  1932  the  summers 
of  1930  and  1931  included  very  definite 
declines ;  in  the  early  summer  of  the 
former  year  there  was  a  sharp  decrease 
and  another  in  midsummer  of  1931. 
With  these  the  decrease  from  February 
to  April  of  the  current  year  may  be  com¬ 
pared.  While  it  is  yet  too  early  to  as¬ 
sume,  on  the  basis  of  these  various  con¬ 
siderations,  that  the  decline  has  run  its 
course  the  recent  figures  at  least  suggest 
the  possibility  that  this  may  be  the  case. 

The  series  of  construction  indice> 
from  1913  to  1931,  inclusive,  was  pub¬ 
lished  in  the  Electrical  World  of 
February  13,  1932,  on  page  318. 


Maj  or  New  Construction 
This  Week 

Bids  are  beins  asked  until  August  2  by 
city  purchasing  agent,  Los  Angeles, 
Calif.,  for  one  81,250-kva.  turbo¬ 
generator  unit,  with  accessories,  for  new 
municipal  power  plant  (Specifications 
2827);  also,  two  steam-generating 
units,  1 ,400  lb.  pressure  per  square 
inch  (Specifications  2826). 

Machine  drives,  motors,  conveyors, 
etc.,  to  be  installed  in  new  mill  of  New 
Braunfels  Textile  Mills,  at  New  Braun¬ 
fels,  Tex.  Cost  over  $125,000.  Com¬ 
pany  being  organized. 

Until  August  3,  bids  are  being  aked 
by  United  States  Engineer  Office, 
Rock  Island,  III.,  for  power  house  and 
lock-operating  equipment,  including 
control  system,  Mississippi  River  Lock 
and  Dam  No.  1  5  (Circular  168). 

About  $50,000  will  be  expended 
by  Lexington  Utilities  Company,  Lex¬ 
ington,  Ky.,  for  equipment  replace¬ 
ments  and  rebuilding  of  power  plant, 
recently  damaged  by  fire. 

Construction  of  a  municipal  system 
with  complete  equipment  including 
power  house  and  distributing  facilities, 
is  asked  for  in  bids  closing  July  20  by 
Board  of  City  Commissioners,  Piqua, 
Ohio.  Appropriation  of  $700,000 
made  for  entire  project. 

A  $40,000  expansion  and  improve¬ 
ment  program  will  be  carried  out  at 
power  substation  of  Southern  California 
Edison  Company,  Los  Angeles,  Calif., 
at  San  Bernardino. 


British  to  Refine 
Own  Electrical  Copper 

A  noteworthy  development  in  the  Brit¬ 
ish  cable  industry  is  the  establishment 
of  an  undertaking,  closely  associate*! 
with  British  Insulated  Cables,  Ltd.,  un- 
<ler  the  title  of  British  Copper  Refiners, 
Ltd.  The  company  has  been  formed 
with  a  capital  of  £120,000  ($600,000 > 
and  will  produce  high-conductivity  cop¬ 
per  for  electrical  wire  manufacture. 

The  refinery  will  be  the  first  works 
of  its  kind  in  the  country  and  will  be 
located  at  Prescot,  Lancashire,  close  to 
the  British  Insulated  Cable  Works.  The 
initial  maximum  output  of  the  plant, 
which  will  be  of  the  most  modern  type, 
will  be  1,125  tons  per  week,  but  provi¬ 
sion  will  be  made  whereby  extensions 
can  be  carried  out.  It  is  expected  that 
the  plant  will  be  in  operation  toward  the 
end  of  the  year. 


T 

New  York  Metal  Prices 


June  23.  1932 

June  30,  1932 

Cents  per 

Cents  per 

Pound 

Pound 

Copper,  electrolytic. . .  . 

5.33 

5.33 

Lead,  Am.  S.  &  R.  price 

3.00 

2.95 

-Antimony . 

5.00 

5.00 

Nickel,  ingot . 

35.00 

35.00 

Zinc,  spots . 

3.121 

3.05 

Tin,  Straits . 

19.70 

19.60 

Aluminum,  99  per  cent . 

23.30 

23.30 
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Rehearing  for  Free  Lamp  Case 

lM)llo\ving-  a  decision  of  the  Cook  County 
Circuit  Court  (Electrical  World. 
May  21,  page  880)  to  the  effect  that 
etiergy  rates  which  include  free  lamps 
are  illegal,  the  case  of  Commonwealth 
Edison  versus  Consumers  Sanitary  Cof¬ 
fee  &  Butter  Stores  was  carried  to  the 
Supreme  Court  of  Illinois,  which  up¬ 
held  the  Circuit  Court.  The  case  has  been 
referred  hack  to  the  Illinois  Commerce 
Commission  for  rehearing,  it  being 
charged  that  the  findings  of  the  com¬ 
mission  were  contrary  to  evidence  and 
its  order  unreasonable  and  unlawful. 

T 

Westinghouse  Omits  Dividend 

Directors  of  the  Westinghouse  Electric 

Manufacturing  Company  have  omitted 
the  dividend  on  the  common  stock,  but 
declared  the  usual  (juarterly  dividend  of 
87  (  cents  a  share  on  the  $50  preferred 
stock  at  their  meeting  on  Wednesday. 
'I'hree  months  ago  the  same  preferred 
dividend  and  a  common  dividend  of  25 
cents  a  share  were  declared. 

T 

Air  Conditioning  Work  to  Begin 

Announcement  has  been  made  by  the 
General#  Electric  Company  that  its 
newly  organized  air-conditioning  de- 
])artment  will  begin  operating  in  the 
latter  part  of  July  in  25  cities  along  the 
Atlantic  seaboard.  J.  J.  Donovan  is 
manager. 

T 

Beauharnois  Bond  Sales  to  Continue 

On  the  ground  that  it  would  be  unfair 
to  tie  up  the  financing  of  the  Beau¬ 
harnois  Light,  Heat  &  Power  Corpora¬ 
tion  simply  because  the  Transportation 
&  Power  Corporation  wants  an  account¬ 
ing  from  it,  Justice  Boyer,  in  Practice 
Division  of  the  Superior  Court,  refused 
to  issue  an  order  to  the  Canadian  Bank 
of  C\)nnnerce  to  stop  handling  Beau¬ 
harnois  bonds.  In  its  main  action  the 
Transportation  &  Power  Corporation  at¬ 
tacked  the  validity  of  two  trust  deeds 
and  debentures  issued  by  the  Beau¬ 
harnois  Corporation  and  asked  that  the 
Canadian  Bank  of  Commerce,  together 
with  twelve  other  financial  houses,  be 
ordered  to  cease  buying  or  selling  the 
debentures. 

T 

Underwriters'  Label  Re-examination 

I'here  are  many  devices  and  mate¬ 
rials  listed  by  Underwriters’  Labora¬ 
tories  to  which  its  label  service  form  of 
inspection  is  not  applied  but  which  arc 
insjwcted  under  the  laboratories’  re- 
e.xamination  service.  In  order  to  pro¬ 
vide  for  devices  and  materials  under 
its  re-e.xamination  service  a  positive, 
convenient  and  immediately  available 


means  of  determining  whether  or  not  a 
device  or  material  is  listed  the  labora¬ 
tories  have  now  made  available,  for  use 
under  suitable  regulation,  a  marker  to 
be  applied  to  such  goods,  which  states 
“Listed  under  Re-examination  Service, 
Underwriters’  Laboratories.” 

▼ 

Commonwealth  &  Southern 

Reduces  Capital 

At  the  annual  meeting  of  stockholders 
of  the  Commonwealth  &  Southern  Cor¬ 
poration  held  June  15  the  retirement  of 
337,682  shares  of  common  stock  owned 
by  the  corporation  was  authorized  and 
the  reduction  of  its  capital  by  $5,  the 
stated  value,  for  each  of  said  shares  so 
retired. 

T 

Oregon  Grange  for  Split  Taxes 

The  Oregon  State  Grange,  in  annual 
convention,  adopted  resolutions  recom¬ 
mending  that  the  Governor  instruct  the 
Legislature  to  enact  no  laws  providing 
for  the  taxing  of  publicly  owned  utili¬ 
ties  ;  that  his  administration  stand  firmly 
for  state  ownership  and  absolute  con¬ 
trol  of  water  power  resources,  and  that 
he  exercise  the  influence  of  his  office  in 
support  of  the  new  initiative  measure 
being  sponsored  by  the  grange  which 
provides  additional  authority  for  the 
state  to  develop  hydro-electric  power. 
The  grange’s  action  relative  to  the  tax- 
free  status  of  publicly  owned  utilities 
is  in  direct  controvertance  with  the  ad¬ 
ministration’s  recorded  demands  that  all 
utility  properties,  whether  private  or 
public,  must  be  represented  upon  the 
tax  rolls  of  the  state. 

T 

Ohio’s  Power  Tax  Stands 

Constitutionality  of  the  Espy-Roberts 
act,  Ohio’s  relief  measure  which  in¬ 
creased  the  excise  tax  on  public  utilities 
for  the  next  five  years,  has  received  the 
approval  of  the  Ohio  Supreme  Court 
in  a  friendly  test  suit  (Electrical 
World,  April  9,  page  636). 

T 

Coeur  d’Alene  Decision  Appealed 

Municipal  ownership  won  the  first 
round  in  the  court  battle  over  the  recent 
municipal  ownership  plan  approved  by 
the  voters  of  Coeur  d’Alene,  Idaho,  when 
judge  Hodge  of  Moscow  denied  an  in¬ 
junction  to  restrain  the  City  Council 
from  proceeding  with  the  plan.  The 
decision  has  been  appealed.  The  plan 
approved  at  the  election  held  January 
19  called  for  the  establishing  of  a 
municipal  light  and  power  system  and  a 
municipal  water  system,  the  cost  to  be 
defrayed  by  the  sale  of  bonds,  which 
would  be  retired  solely  out  of  revenue 
from  the  projected  plants. 


Alabama  Power  Must  Pay 

Said  to  be  the  largest  judgment  ever 
rendered  in  a  Jefferson  County,  Ala¬ 
bama,  court,  the  Alabama  Power  Com¬ 
pany  has  been  ordered  to  pay  $185,387 
to  the  Bosworth  Smith  (Company  for 
damages  alleged  to  have  been  sufferetl 
when  the  power  company  raised  a  flood¬ 
gate  at  Lock  18  on  the  Coosa  River  in 
1929,  releasing  a  flood  of  water  which 
swept  away  a  cofferdam  and  equipment 
used  in  constructing  a  bridge  at 
Wetumpka.  The  plaintiffs  claimed  actual 
damages  of  $176,000  and  punitive  dam¬ 
ages  of  $250,000.  The  power  company 
has  indicated  the  intention  of  appealing 
to  the  Supreme  Court. 

T 

Electric  Power  &  Light 
Defers  Dividends 

The  directors  of  the  Electric  Pow'er  & 
Light  Corporation  have  taken  no  action 
on  the  declaration  of  the  common  and 
second  preferred  dividends  due  at  this 
time.  “In  view  of  present  business  con¬ 
ditions  reflected  in  declining  earnings,” 
a  statement  by  the  company  reads,  “it 
was  believed  to  be  to  the  best  interest 
of  the  stockholders  to  conserve  a  strong 
cash  position.” 

T 

San  Joaquin  Case  Closed 

Petitions  for  a  rehearing  of  the  San 
Joaquin  Light  &  Power  Corporation 
rate  case  (Electrical  World,  June  25, 
page  1075)  were  denied  last  week  by 
the  California  Railroad  Commission. 
The  company,  with  Midland  Counties 
Public  Service  Corporation,  had  asked 
the  commission  to  review  the  facts  pre¬ 
sented,  contending  that  the  decision, 
which  ordered  a  reduction  of  $650,000 
in  rates,  was  erroneous  in  that  it  would 
constitute  confiscation.  The  power 
companies  may  carry  the  case  to  the 
federal  court.  Talk  of  acquisition  by 
the  city  of  Fresno  of  the  utility’s  system 
bore  no  fruit. 

T 

New  River  Project  Up  Again 

Application  has  been  made  to  the  Vir¬ 
ginia  State  Corporation  Commission  by 
the  Appalachian  Electric  Power  Com¬ 
pany  for  a  license  for  the  long-contem- 
iplated  $12,000,000  hydro-electric  de- 
'velopment  on  New  River.  The  com¬ 
mission  .set  July  28  for  a  hearing.  The 
application,  drawn  in  compliance  with 
the  provisions  of  the  water  power  act  of 
Virginia,  is  entirely  voluntary,  since  the 
development  is  exempted  from  the  re¬ 
quirement  of  obtaining  a  license. 

Construction  of  this  hydro-electric 
development  has  been  prevented  for  a 
period  of  six  years  by  the  inability  of 
the  Appalachian  Electric  Power  Com¬ 
pany  to  obtain  permission  from  the 
federal  government  to  proceed  with  the 
construction  of  this  dam  (Electrical 
World,  March  26.  page  562). 
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Electricity  Sterilizes 
Soil  Economically 

Experiments  are  now  well  under  way  at 
the  Entomological  Laboratory,  U.  S. 
Department  of  Agriculture,  Sumner, 
Wash.,  on  soil  sterilization  which  may 
develop  an  entirely  new  application  for 
electricity  in  agriculture.  The  idea 
being  worked  out  embodies  the  principle 
of  using  the  soil  itself  as  the  resistance 
in  the  circuit  to  develop  the  heat  re- 
(juired.  Charles  Wildebour,  Puget 
.Sound  Power  &  Light  Company,  Seat¬ 
tle,  originated  the  idea  and  the  experi¬ 
ments  are  being  carried  out  by  C.  F. 
Doucette,  in  charge  of  the  station,  in 
co-operation  with  the  engineering  de¬ 
partment  of  the  company. 

Copper  blades  5  in.  deep  arranged  in 
vertical  parallel  planes  form  the  termi¬ 
nals  of  an  ordinary  220-volt  circuit. 
When  inserted  in  the  moist  soil  to  be 
sterilized  the  circuit  is  completed  with 
the  soil  acting  as  the  resistance  and 
the  temperature  rise  starts.  Different 
spacings  of  the  parallel  terminals  de¬ 
termine  the  lengtli  of  time  it  takes  to 
raise  the  soil  from  normal  temperature 
to  180  deg.  F.,  which  is  the  temperature 
needed  to  kill  the  harmful  bacteria. 

With  the  blades  spaced  2  in.  apart, 
0.628  cu.ft.  of  .soil  was  brought  to  180 
deg.  in  4^  minutes  during  which  the 
load  varied  from  3  to  6  kw.  and  the 
current  consumption  was  one-third  kw.- 
hr.  With  the  blades  4  in.  apart  the  same 
effect  was  produced  in  22V  minutes, 
with  the  load  reaching  a  maximum  of 
1.8  kw.  Other  spacings  and  arrange¬ 
ments  of  the  blades  are  being  tried  out 
to  secure  as  nearly  as  possible  a  uniform 
temperature  rise  throughout  the  volume 
of  soil  treated. 


If  and  when  the  experiment  proves 
that  a  practical  application  of  this  prin¬ 
ciple  can  be  made  bulb  growers  will 
be  able  to  make  economic  use  of  the  de¬ 
vice  since  they  now  either  have  to  let 
the  soil  lie  fallow  for  three  years  or 
undertake  e.xpensive  methods  of  sterili¬ 
zation  by  steam.  Cost  by  steam  is  said 
to  be  10  cents  per  cubic  foot,  while  the 
experiment  at  Sumner  would  indicate 
that  the  cost  by  using  electricity  would 
not  exceed  2  cents  per  cubic  foot  imder 
rates  uniformly  existent  in  the  western 
Washington  territory. 

T 

A.S.T.M.  Specificationr 
for  Transmission  Cable 

At  the  thirty-fifth  annual  meeting  in 
Atlantic  City  last  week  committee  B-1 
of  the  American  Society  for  Testing 
Materials  presented  proposed  tentative 
specifications  for  hard-drawn  copper 
transmission  cable.  The  standard  covers 
bare  concentric-lay  cables  of  nineteen 
strands  or  less  composed  of  copper 
wires  laid  helically  about  an  axis  of  one 
or  more  layers.  This  provides  that,  in 
brief,  copper  shall  be  of  A.S.T.M. 
designation  B  4  or  B  5 ;  wires  shall  be 
continuous  throughout  without  splices, 
joints  or  brazing ;  pitch  of  outer  strands 
shall  be  not  less  than  twelve  nor  more 
than  sixteen  times  the  diameter  of  the 
cable;  lay  of  inner  wires  shall  be  oppo¬ 
site  to  that  of  the  outer  strands;  thir¬ 
teen  cable  sizes  of  various  characteris¬ 
tics  are  allowed ;  variations  of  tensile 
strength  shall  not  exceed  5,000  lb.  per 
square  inch ;  test  procedures  and  rou¬ 
tines  are  also  defined ;  resistivity  shall 
not  c.xceed  002.27  lb.  per  mile  ohm  at 
20  deg.  C.  or,  in  the  case  of  soft  or 


annealed  core,  884.08  lb.  per  mile  ohm. 
and  finished  lengths  shall  not  vary  more 
than  5  per  cent  or  cross-sections  shall 
not  be  more  than  2  per  cent  under 
areas  specified.  ^ 

Generator-T  urbine-Pumps 
Used  for  Storage  Hydro 

Recently  placed  in  operation,  the  new 
107,000-hp.  Schluchsee-Hiiusern  pumped 
storage  hydro  station  in  Germany  offers 
some  interesting  features.  In  the  power 
house  are  four  power  sets,  each  con¬ 
sisting  of  three  elements,  vertically 
mounted,  generator,  turbine  and  pump, 
as  named,  from  top  to  bottom.  The 
high-head  Francis  turbines  are  each 
rated  at  49,300  hp.  Each  pump  has  a 
maximum  rating  of  26,700  hp.  The 
pumps  and  turbines  on  each  set  are 
connected  to  one  of  two  pressure  pipe 
lines  through  a  branch  pipe  which  can 
be  shut  off  by  a  spherical  valve. 

A  large  storage  reservoir  was  formed 
by  building  a  dam  across  the  Schluchsee 
and  a  conduit  connects  the  lake-reservoir 
with  the  Schwarza  Valley.  The  power 
house  is  about  200  ft.  below  the 
Schwarza  dam. 

At  times  when  the  demand  for  energy 
is  low  the  pumps  in  the  power  house 
are  driven  by  the  unneeded  energy  and 
pump  water  from  the  Schwarza  reservoir 
into  the  Schluchsee.  When  the  demand 
for  energy  is  heavier  flow  is  reversed 
through  the  same  pipe  line  to  drive  the 
generators.  The  generator-turbine- 
pump  units  were  provided  by  the 
Escher-Wyss  Engineering  Works. 

Previous  pumped  storage  projects  of 
note  were  the  Xiederwartha  develop¬ 
ment  in  Germany  and  the  Rocky  River 
plant  of  Connecticut  Light  &  Power. 


T  T  T 

PARIS  ADOPTS  LIGHT-GUIDED  STREET  CROSSINGS 


Safety  passages  for  pedestrians  formed  by  combination  lighting  standards  which  both  throw  a  beam  of  light 
upon  the  street  and  bear  an  illuminated  sign  to  serve  as  a  warning,  in  mid-block  areas,  to  drivers  are  the  most 
recent  innovation  in  pedestrian  protection  in  Paris,  France.  Sharp  and  unmistakable  relief  against  a  dark  back¬ 
ground  is  said  to  be  obtained. 
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EDITORIALS 


L.W.W.MORROW 

Editor 


An  example  of 
courage  and  enthusiasm 

Eight  hundred  delegates  attended  the  Asso¬ 
ciation  of  Iron  and  Steel  Electrical  Engineers’ 
convention  in  Pittsburgh,  June  2n-24,  44  exhib¬ 
itors  displayed  their  products  and  1,400  visited 
the  exhibits.  Considering  the  fact  that  the  iron 
and  steel  industry  is  operating  at  16  per  cent  of 
capacity,  and  should  have  more  reason  to  cut 
expenses  than  other  industries,  this  demonstra¬ 
tion  puts  to  shame  the  attendance  at  utility  conven¬ 
tions  and  the  lack  of  sales  aggressiveness  shown 
by  some  electrical  and  allied  manufacturers. 

The  companies  that  are  sending  delegates  to 
conventions  and  committee  meetings  are  to  be 
commended  for  their  refusals  to  submit  to  the  fear 
complex  and  they  will  receive  their  rew'ard  in  the 
fruits  of  these  meetings.  The  manufacturers  who 
refuse  to  relax  their  sales  efforts  just  because  buy¬ 
ing  is  curtailed  and  continue  to  participate  in  ex¬ 
hibits  are  the  loyal  one6  who  should  be  favored 
when  buying  is  resumed.  Engineering  staffs  are 
more  interested  than  ever  before  in  equipment 
which  w'ill  effect  plant  economies  and  assure  qual¬ 
ity  production  or  uninterrupted  operation  at  the 
least  over-all  expense.  They  are  interested  chiefly 
in  ways  of  getting  the  most  return  out  of  existing 
investments.  Not  being  rusbed  to  complete  any 
jobs  now,  the  engineers  have  more  time  to  analyze 
the  value  of  ideas  and  are  particularly  receptive 
to  any  suggestions  which  they  can  adopt  as  soon 
as  business  ceases  its  decline.  Depreciation  of  un¬ 
used  equipment  or  that  operated  under  abnormal 
conditions  will  certainly  require  replacement  buy¬ 
ing  shortly. 

But  getting  back  to  utilities  themselves  and  the 
attendance  of  their  men  at  conventions  and  com¬ 
mittee  meetings.  They  don’t,  as  some  holding 


company  groups  believe,  have  a  monopoly  on  the 
worth-while  ideas  that  can  be  put  into  execution. 
Ideas  do  not  come  out  of  groups  that  think  as  one, 
but  out  of  meetings  where  diverse  opinions  and 
experiences  are  related.  New  ideas  are  stimulated 
by  mixed  groups  which  do  not  adhere  to  the  same 
standards  and  practices  and  whose  freedom  of 
thinking  is  not  warped  by  a  company  policy.  The 
managements  of  steel  mills  apparently  recognize 
this  advantage,  judging  from  the  convention  at¬ 
tendance  of  their  engineers,  despite  the  fact  that 
they  are  often  accused  of  secretiveness. 

Conventions,  committee  meetings  and  sales  ef¬ 
fort  are  needed  as  never  before,  but  more  thought 
must  be  given  to  adapting  the  programs  and  ap¬ 
peals  to  immediate  problems.  Let’s  take  a  lesson 
from  steel  mill  engineers’  demonstration  of  cour¬ 
age  and  enthusia*^m. 

Ripley  suggests  uniform 
reports  and  publicity 

There  is  little  objection  to  the  idea  of  Pro¬ 
fessor  Ripley  for  enforced  standardization 
and  publication  of  utility  corporation  financial  re¬ 
ports.  Publicity  of  accounts  would  give  both  the 
genuine  investor  and  the  legitimate  corporation 
firmer  ground  to  stand  on  and  might  serve  as  a 
check  to  both  speculative  investors  and  stock- 
manipulating  corporations.  At  the  present  time 
there  is  little  standardization  in  utility  annual  re¬ 
ports,  especially  those  presented  by  holding  com¬ 
panies,  even  though  an  accountant  finds  but  slight 
difficulty  in  arriving  at  complete  facts. 

A  second  suggestion  of  Professor  Ripley  is  that 
publicity  of  the  holdings  of  corporation  execu¬ 
tives  and  directors  would  be  effective  in  bridging 
the  gap  between  owners  and  managers.  This  gap 


10  KLECTRICAL  world  — y»/y  2,1032 


J 


is  often  wide  in  the  large  corporation,  but  we 
doubt  if  publicity  alone  will  solve  the  intricate 
problems  associated  w’ith  diversified  stock  owner¬ 
ship  found  in  modern  corporations.  In  less  degree 
than  ever  before  is  it  possible  for  executives  and 
directors  of  corporations  to  maintain  ownership 
of  their  enterprises — they  are  becoming  managers 
for  a  large  group  of  stockholders.  It  is  impos¬ 
sible  for  these  stockholders  to  act  intelligently  on 
corporation  business  affairs  and  they  must  rely 
upon  the  integrity  of  their  corporate  managers 
rather  than  upon  their  ability  to  analyze  financial 
statements,  however  detailed  these  may  be.  Com¬ 
plete  publicity  of  stock  holdings  and  uniformity 
in  financial  statements,  however,  would  aid  the 
development  of  better  stockholder-manager  rela¬ 
tions  and  would  make  easier  the  measurement  of 
relative  investment  values  in  corporation  securi¬ 
ties. 


Simplified  wiring  approved 

A  FORM  of  wiring  which  involves  little  mate¬ 
rial  or  installation  expense  has  just  recently 
been  approved  bv  the  electrical  committee  of  the 
National  Fire  Protection  Association  for  surface 
extensions  from  existing  outlets  under  certain  re¬ 
strictions  indicated  in  Section  516,  Article  V,  on 
non-metallic  surface  extensions. 

This  code  approval,  effected  by  the  customary 
interim  revision  procedure  of  securing  tw'O-thirds 
membership  acceptance  of  new  methods,  gives  a 
partial  answer  to  the  criticism  sometimes  raised 
that  the  cost  of  installing  additional  convenience 
outlets  has  handicapped  the  sale  and  convenient 
use  of  household  appliances.  It  also  makes  it  less 
attractive  for  the  public  to  drape  lamp  cords 
around  the  baseboard  and  across  floors  wdiere 
they  may  become  a  hazard,  and  does  so  without 
skimping  on  circuit  capacity  or  imposing  a  new’ 
hazard.  In  fact;  with  the  construction  approved 
and  with  the  restriction  in  length  of  extensions  or 
number  of  outlets  per  circuit,  the  safety  is  ap¬ 
parently  greatly  increased  over  so-called  “boot¬ 
leg”  wiring. 

Although  the  labor  required  for  installation  is 
greatly  reduced  from  that  for  concealed  wiring  in 
old  houses,  and  may  therefore  be  considered  ob¬ 
jectionable  by  some  contractors,  the  newly  ap¬ 
proved  form  of  extension  wiring  should  be  an  aid 
to  them  in  securing  a  volume  of  new  wiring  busi¬ 
ness  which  may  lead  to  rehabilitation  or  amplifi¬ 


cation  of  existing  wdring.  Anything  that  increases 
the  adequacy  of  wiring  and  outlets  should  be  a 
help  to  manufacurers  and  dealers  selling  house¬ 
hold  devices.  And  increase  of  domestic  business 
will  benefit  manufacturers  of  all  equipment  used 
in  generation,  transmission  and  distribution  of 
electricity. 

Sitting  on  a  bonanza 

IS  THERE  any  use  waiting  longer  for  some  eco¬ 
nomic  Red  Cross  to  come  to  salve  our  wounds, 
bind  up  our  fractures,  console  and  cheer  us  on 
to  convalescence?  It  is  time  some  one  rose  up 
and  with  a  shout  of  confidence  stirred  the  sur¬ 
rounding  throng  to  new'  hope  and  revived  en¬ 
deavor.  Some  one  certainly  should  see  in  retro¬ 
spect  the  firm  foundation  which  the  electrical  age 
laid  for  the  last  tw'enty  or  more  years  of  whole¬ 
some  comfort  and  affluence.  He  should  see  as 
lucidly  in  prospect  the  triumphs  to  come  from  top- 
to-bottom  exploitation  of  the  half-sensed  poten¬ 
tialities  of  electricity.  America  was,  is  and  shall 
be  more  electrically  conscious. 

Must  industry  alone  have  forever  a  monopoly 
of  the  beneficent  contributions  of  electrical  sci¬ 
ence?  No,  and  when  America  wakes  up  it  will 
demand  that  the  home  be  brought  to  parity  with 
industry  and  commerce.  Look  at  today’s  home 
with  its  smattering  of  comforts  and  compare  it 
with  the  multifarious  applications  in  industry. 
Look  at  the  hotel  kitchen  and  compare  it  with  the 
home  kitchen.  There  is  no  comparison.  Look  at 
commercial  lighting  for  decent  vision,  for  safety 
and  for  health  and  see  how  abysmally  the  home 
compares.  Look  at  the  immense  possibilities  for 
purifying  and  Invigorating  the  atmosphere  where 
we  spend  most  of  our  lives — the  home — and  com¬ 
pare  the  failure  to  realize  them  with  what  has 
been  done  in  spaces  where  we  spend  a  few'  fleeting 
hours.  Look  at  the  boundless  possibilities  of  elec¬ 
trical  methods  and  equipment  to  do  all  manner  of 
effort-saving  things  for  the  home  as  they  have 
just  begun  to  do  for  industry. 

Imagine  how  “keeping  up  with  the  Joneses” 
will  accelerate  the  new  era  when  it  once  gets 
started.  It  takes  no  effort  at  all  to  envision  an 
absolutely  vertical  rate  of  obsolescence  for  the 
present  American  home.  Who  will  get  the  spirit 
of  this  golden  opportunity,  shout  his  message 
from  the  housetops  and  start  the  rush  to  the  new' 
bonanza  ? 
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E.E.  Sifts  Protection,  Vibration 
and  Communication  Practices 


WKLT.  over  a  thousand  were  in  attendance  at  the 
Cleveland  meeting  of  the  American  Institute  of 
Electrical  Engineers  last  week,  a  registration 
nearly  double  the  anticipated  magnitude.  That,  however, 
was  not  the  only  index  of  a  zeal  and  an  enthusiasm  to 
do  the  present  task  and  do  it  vigorously.  No  spectacular 
drawing  cards  were  on  the  program  hy  way  of  phenome¬ 
nal  electrical  developments.  The  program  was  made  u]) 
of  an  unusually  well-diversified  set  of  topics  and  dis¬ 
cussion  was  extensive.  Educational  problems  were  hack 
for  discussion  after  an  omission  of  several  years  in  a 
session  under  the  sponsorship  of  Prof.  R.  E.  Doherty. 
Professors  were  there  in  force  in  spite  of  the  concurrent 
meeting  of  the  S.P.E.E.  in  the  far  West  and  this  was  an 
encouraging  sign  of  vitality  in  educational  circles. 

Among  other  topics  which  aroused  active  interest  was 
a  discussion  of  the  proper  basis  of  assigning  impulse 
ratings  to  transformers  in  connection  with  the  programs 
of  insulation  co-ordination.  Conductor  vibration  of  both 
the  high-frequency  low -amplitude  and  low-fre(iuency 
high-am])litude  varieties  came  in  for  theorizing  and 
recital  of  ex]>eriences.  New  developments  in  relaying 
and  other  protective  and  metering  devices  aroused  con¬ 
siderable  interest.  Relaying  was  sensed  as  getting  more 
and  more  complex  and  there  seemed  to  he  a  growing 
sentiment  that  simplification  might  l)e  found  in  a  rever¬ 
sion  to  the  pilot-wire  scheme,  this  being  made  generally 
jiossihle  by  adaptation  of  carrier-current  schemes  for 
certain  of  the  longer  distance  problems. 


Professional  problems  confronting  the  engineer  and 
the  engineering  societies  engrossed  the  attention  of  the 
delegates  to  an  extent  that  subordinated  the  usual  dis¬ 
cussion  of  section  and  district  activities.  Prominent 
among  these  topics  was  the  rapid  spread  of  engineer 
licensing  and  registration  laws  among  the  states.  The 
matter  has  manifestly  reached  the  national  stage  and  it 
was  evident  to  those  who  listened  to  the  discussion  that 
engineering  societies  and  engineers  individually  can  no 
longer  safely  ignore  the  trend.  On  the  contrary,  it  looks 
as  if  it  would  he  necessary  to  co-operate  promptly  in 
this  movement  in  order  that  civic  requirements  for  engi¬ 
neering  practice  shall  he  in  accord  with  the  professional 
ethics  and  aims  of  the  societies  as  well  as  correlate  with 
the  curricula  in  engineering  schools. 

Co-ordination  and  impulse  ratings 

It  cannot  produce  a  well-balanced  and  economical  sys¬ 
tem  design  if  manufacturers  are  to  establish  transformer 
insulation  at  a  definite  arbitrary  value  for  impulse 
strength,  expecting  the  line  designer  to  co-ordinate  his 
insulation  with  such  apparatus  values.  This  was  R.  N. 
Conwell’s  answer  to  the  recommendations  of  the  .V.I.E.E. 
transformer  subcommittee  at  the  machinery  committee’s 
session.  The  committee  advocated  adoption  of  a  table  of 
air-gap  spacings  corresponding  to  each  of  the  standard 
operating  voltage  ratings  for  transformers.  The  values 
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are  shown  in  the  third  column  of  the  table  herewith. 
,  Mr.  Con  well  felt  that  the  values  are  based  on  existin" 
transformer  design  practice  or  influenced  by  questions 
#  of  expediency  in  manufacturing. 

?  In  his  remarks  it  was  pointed  out  that  a  gradual 

f  increase  in  line  insulation  has  taken  place  because  of 

‘  fuller  knowledge  of  lightning  and  of  the  possibilities  of 
enhanced  service  reliability.  Co-ordination  of  insulation 
makes  insulation  more  effective.  In  co-ordination  the 
major  question  is  whether  the  insulation  level  of  the  line 
or  of  the  terminal  equipment  shall  he  taken  as  the  base. 
Mr.  Conwell  was  firmly  of  the  opinion  that  the  line 
insulation  should  he  taken  as  the  base  and  equipment 
insulation  graded  from  it.  It  was  pointed  out  that  ade- 
(juate  data  were  and  are  still  missing  on  apparatus  bush¬ 
ings  and  transformer  windings  and  that  in  their  absence 
the  air  gap  characteristic  was  apparently  to  serve  as  a 
t  substitute. 

The  committee  recommendation  would  in  most  cases 
j  necessitate  the  installation  of  air  gaps  of  relatively  low 
f  breakdown  value  in  vulnerable  locations  in  switchyards, 

a  location  which  would  involve  serious  interruption  to 
service  unless  lightning  arresters  are  used.  Incidentally, 
arresters  were  not  used  at  the  Roseland  station  of  the 
Public  Service  Electric  &  Gas  Company,  according  to 
Mr.  Conwell,  because  they  were  considered  almost  as 
hazardous  as  an  air  gap  of  low  flashover  characteristics. 
He  did  not  favor  the  proposals  of  the  committee  because 
he  did  not  believe  they  would  meet  the  service  require¬ 
ments  without  occasioning  the  construction  of  a  large 
number  of  so-called  special  transformers.  The  field  of 
practice  should  he  surveyed  to  ascertain  what  preferences 
exist  with  respect  to  the  base  on  which  co-ordination 
shoukl  rest  and  what  steps  should  be  provided  between 
the  insulation  levels  of  the  various  components  of  the 
system.  The  accompanying  two  graphs  show  what  these 
steps  were  for  Roseland.  Mr.  Conwell  also  extended 
the  committee’s  table  to  show  what  the  proposed  ratings 
would  signify  in  terms  of  the  impulse  ratings  of  stand¬ 
ard  insulation  disks. 

Objection  was  also  raised  by  Philip  Sporn  of  the 
.\merican  Gas  &  Electric  Company  to  the  general  prin¬ 
ciple  of  basing  co-ordination  on  the  operating  voltage. 

Fig.  1 — Trend  of  practice  as  to  line  insulation 

Data  from  Electrical  World  transmission  line  chart  an<l 
other  sources  show  tendency  toward  more  units  per 
string  at  higher  voltages  and  somewhat  less  units  at 
lower  voltages. 

(a)  Data  for  220-kv.  lines. 

(b)  Data  for  132-kv.  lines. 

(c)  Data  for  CG-kv*.  lines. 
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Rated  60-cycle  voltage  bears  no  specific  relation  to 
required  insulation  for  various  atmospheric  and  geo¬ 
graphical  conditions.  He  favored  the  establishment  of 
insulation  levels  as  more  significant  than  arbitrary  stipu¬ 
lation  in  terms  of  operating  voltage  levels.  It  was  also 
pointed  out  that  knowledge  of  the  performance  of  equip¬ 
ment  under  transient  conditions  was  not  definite  enough 
to  permit  setting  up  impulse  ratings  on  which  to  predicate 
co-ordination.  Co-ordination  would  be  retarded  by  too 
precipitate  action  in  this  regard. 

Further  comment  by  Mr.  Sporn  was  to  the  effect  that 
the  committee  report  merely  changed  last  year’s  rating 
in  terms  of  insulator  units  to  a  new  rating  in  terms  of 
the  air  gap.  Something  more  fundamental  and  less 
uncertain  than  the  air  gap  should  be  used  as  an  impulse 
index.  Experience  with  air  gaps  on  lines  showed  they 
did  not  always  flash  over  protectively  as  expected,  but 
that  the  impulse  flashed  over  occasionally  at  the  bushings 
of  potential  transformers  and  circuit  breakers  beyond. 

F.  W.  Peek  of  the  General  Electric  Company  was 
disappointed  at  seeing  the  principle  of  co-ordination 
levels  confused  by  local  operating  requirements  of  service 
and  the  variation  in  atmospheric  conditions.  He  believed 
that  impulse  standardization  of  the  transformer  need  not 
hanqier  the  progress  of  co-ordination.  Some  basis  needs 
to  be  fixed  soon  to  guide  the  negotiations  between  maker 
and  user.  Prof.  C.  F.  Harding  had  previously  advocated 
the  use  of  the  sphere  gap  in  place  of  the  needle  or  ro<l 
gap,  hut  Mr.  Peek  preferred  the  needle  gap  because  it 
introduces  tbe  element  of  time  lag  lacking  in  tbe  sphere 
I?ap. 

The  manufacturers’  reiiresentatives  adhered  to  their 
committee  rejiort  and  the  use  of  the  impulse  rating  of 


NUMBER  OF  INSULATOR  UNITS  PER  STRING 


CM 

lO 

m 

*o 

r- 

CO 

d 

2 

1 

CM 

cr 

CM 

2 

CM 

a* 

CM 

2 

CM 

a 

CM 

<r 

Year 


o 

lO 

lO 

CO 

p* 

CO 

to 

to 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

O' 

<r 

o* 

O' 

O' 

o* 

O' 

O' 

Year 


o 

CM 

to 

'0- 

lO 

iP 

r- 

00 

d 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

cr 

O' 

O' 

O' 

C^ 

O' 

O' 

O' 

O' 

Year 


July  ;P.?2  — EEECTRIC.Xl.  W(^Rl.I) 


13 


1 


lA 

¥ 

O 

> 

O 

5 


3.000 


7.500 


7,000 


1,500 


1,000 


Transformer  and  oil  circuit  breaker  \ 
d  infernal  test  value  plus  30% 

-  -+  -1  '  I  I - 

•Standard  720 kv.  bus  and 
yjdisconnect  supports  &)  cycle 
JO,  730  kv.  kkS.  with  rings 


2  0  . 

94^  gap  on  18  unit 
ynsutator  string  60 eye. 

\F.0dry  900kv.R.MS.  , 

^switching  station  relief  gap) 

A  I  I  i  /  I  I 

35/^ gap  on  I6unit  suspension  insulator 
string  standard  hne  insulation  60  cycle  F.O. 
dry  790 kv.R MS..  ,  \  ' 

17  3  4  5  6  7  5 

Time  Lc?ig  in  Microseconds 


7.500 


>0il  circuit  breaker  interna! 
j  I  test  value  plus  30% 


/Transformer  internal  test 
''  value  plus  307o  \  I 


insulator  string  60  cjmie 


500 


A4gap  cnOunif 
suspension  insulator 
string  60  qyde  F.O.  dry^  420 kv.  RMS.-^ 

^  S fandard  137  kyjarres t^_ 

"‘T"  T  r  r _ r _ i 

17  3  4  5  6  7  8 

Time  Lotg  in  Microseconds 


the  transformer  as  a  bench-mark  from  wliich  to  parade 
line  and  terminal  a])i)aratns  insulation.  Expression  of 
the  rating  in  terms  of  the  air  gap  spacing  did  not  neces¬ 
sarily  mean  that  the  air  gap  would  have  to  he  used  in 
conjunction  with  the  transformer,  although  this  might 
prove  desirable  for  the  lower  voltages.  \\  M.  Mont- 
singer,  member  of  the  committee,  felt  that  the  recom¬ 
mended  minimum  was  high  enough  in  im])ulse  rating  to 
avoid  the  necessity  of  special  designs  to  meet  system 
needs  as  the  exposures  and  service  requirements  dictate, 
riie  ojXTating  men  appeared  to  fear,  however,  that  the 
manufacturers’  ])roj)osals  would  require  at  least  three 
grades  of  imj)ulse  rating  for  each  operating  voltage  rating 
in  order  to  meet  the  range  of  field  recjuirements. 

Comment  on  P.  L.  Bellaschi’s  pajier  describing  the 
c  haracteristics  of  surge  generators  for  transformer  test¬ 
ing  hailed  it  generally  as  the  first  comprehensive  report 
on  their  design  and  behavior  in  conjunction  with  impulse 
test  loads. 

Dampers  only  remedy  for  vibration 

riie  imp,ortancc  which  conductor  vibration  of  all  sorts 
is  assuming  in  the  minds  of  transmission  engineers  can 
he  sensed  from  the  comment  of  F.  E.  Andrews  of  the 
Public  Service  Company  of  Illinois  that,  as  far  as  the 
Chicago  area  is  concerned,  vibration  is  a  greater  prob¬ 
lem  than  lightning.  After  years  of  immunity  lines  have 
suddenly  started  to  whij)  so  violently  that  it  has  become 
necessary  at  times  to  take  them  out  of  servee  for  several 
hours.  The  paj^ers  and  the  discussion  together  at 
Friday’s  session  indicate  that  the  phenomenon  is  an 
obscure  one,  although  there  was  general  acceptance  of 
the  theory  that  the  slow  vibration  of  ice-coated  con¬ 
ductors  can  he  attributed  to  a  demonstrable  aerodynamic 
instability. 

In  support  of  this  theory,  J.  P.  DenHartog  set  into 
violent  vibration  by  means  of  an  ordinary  fan  a  block 
of  wood  of  semi-circular  cross-sectioti  supported  at  its 


Fig.  2 — Insulation  grading  at  Roseland  station 

(a)  220-kv.  side.  (b)  132-kv.  side. 

Time  hiK  curves  for  various  components  of  terminal  aj)- 
paratus  sbf)\v  margin  available  for  co-ordinated  uradiiiK- 

ends  between  two  pairs  of  vertical  sjirings.  The  air 
was  directed  at  right  angles  to  the  flat  vertical  face. 
The  slightest  dissymmetry  of  the  conductor  as  glaze  be¬ 
gins  to  form  on  it  gives  a  chance  for  the  wind  to  exert  a 
])ressure  in  the  vertical  direction.  As  soon  as  the  least 
displacement  occurs  the  subsequent  result  is  that  the 
wind  always  acts  to  displace  the  conductor  further  in  the 
direction  in  which  it  is  moving,  thus  accelerating  and 
enhancing  the  vibration. 

E.  \V.  Dillard  of  the  New  England  Power  Association 
and  C.  \y.  Bassinger  of  the  Massachusetts  Institute  of 
Technology  hrouglit  the  matter  of  voltage  and  corona 
into  the  discussion  along  with  the  aerodynamic  hypothesis 
of  Mr.  DenHartog.  The  former  cited  some  of  the 
])henomena  on  the  Fifteen-Mile  Falls  line  to  support  the 
suggestion  that  the  critical  disriqitive  voltage  for  corona 
formation  under  prevailing  atmospheric  conditions  must 
he  related  ])roperly  to  the  conductor  diameter  in  order 
to  have  vibration  result.  He  advised  that  it  would  he 
well  to  watch  for  vibration  under  precipitation  condi¬ 
tions  when  wind  velocity  is  low  and  the  line  voltage 
at  the  spot  is  close  to  the  critical  corona-forming  value. 
That  corona  and  voltage  do  have  a  pronounced  influence 
was  emphasized  in  the  discussion  contributed  by  Mr. 
Bassinger.  He  reported  on  the  results  of  experiments 
with  wires  energized  at  high  voltage  and  spun  in  a  glass- 
insulating  frame  by  means  of  a  torque  motor.  A  d.c. 
commutator-type  watt-hour  meter  was  calibrated  for 
torque  and  from  its  input  it  was  found  that  the  torque 
required  of  it  to  rotate  the  wires  at  a  given  rotational 
speed  about  a  vertical  axis  was  dependent  on  the  voltage 
impressed  on  the  wires. 

J.  P.  Jollyman,  according  to  E.  F.  Maryatt,  is  con¬ 
ducting  experiments  in  vibration  on  the  lines  of  the 
Pacific  Gas  &  Electric  Company,  the  results  of  which 
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will  be  reported  before  long.  As  for  a  remedy  for  the 
slow-period  type  of  vibration,  sometimes  called  “danc¬ 
ing”  or  “whipping,”  there  appears  to  be  none  except  to 
melt  off  the  sleet.  Damjiers  are  not  effective,  as  in 
the  case  of  the  much  smaller  amplitude  vibration 
obtained  by  bare  conductors  in  light  winds  and  without 
glaze.  The  velocity  of  motion  in  the  former  case  is  too 
low  to  bring  the  inertia  of  the  dampers  into  effective 
])lay.  Dancing  appears  to  occur  only  with  stranded 
conductors,  while  the  rapid  nodal  vibration  may  occur 
with  smooth  or  stranded  conductors. 

.\.  E.  Davison  of  the  Hydro-Electric  Power  Commis¬ 
sion  in  his  paper  had  concluded  that  conductors  with 
a  triangular  cross-section  were  most  nearly  immune  to 
vibration.  There  are  practical  objections,  however,  to 
the  fabrication  and  use  of  conductors  that  depart  widely 
frfnn  circular  cross-section.  Dampers  are  apparently 
(piite  satisfactory  in  contending  with  the  high-frequency 
type  of  oscillation.  J.  A.  Johnson  of  the  Niagara 
Hudson  system  suggested  further  trial  with  a  spring 
and  friction  absorjition  device  at  dead  ends.  He  men¬ 
tioned  one  severe  case  of  "galloping”  or  dancing  on  a 
])artially  erected  line  that  was  not  energized.  It 
happened  in  midsummer  and  with  a  mild  breeze.  This 
episode  went  unrefuted  by  those  who  offered  sleet  and 
corona  as  explanation  of  the  long-period,  wide-amplitude 
vibrations. 

Extensive  stress-strain  tests  of  various  transmission 
line  conductors  conducted  over  a  period  of  .several 
years  were  reported  by  Cl.  W’.  Stickley  of  the  Aluminum 
Research  Laboratories.  The  conclusions  are  that  cables 
which  have  not  previously  been  stressed  are  not  elastic 
tbroughout  the  range  of  stress  to  which  they  ordinarily 
are  subjected  when  used  in  transmission  lines.  The 
l)roportional  limit  is  raised  by  application  of  stress  be¬ 
yond  tin's  point.  Application  of  stress  also  increases  its 
actual  modulus  of  elasticity.  Rut  since  winding  on  a 
reel  again  reduces  the  modulus  it  is  necessary  to  do  the 
])restretching  in  the  field  incidental  to  the  stringing  of 
the  conductors.  T.  J.  Little  of  the  Anaconda  company 
in  his  discussion  concurred  in  this  advice. 

Pilot  protection  regains  favor 

Greater  ability  to  discriminate  between  faults  and  the 
mere  power  surges  which  often  follow  them  was  claimed 
for  a  new  high-.s|)eed  reactance  relay  at  the  protective 
devices  session.  To  this  extent  relaying  makes  further 
progress  in  meeting  the  increasingly  complex  task  of 
system  protection.  The  operating  men,  however,  seem 
more  than  ever  disposed  to  feel  that  the  virtues  of  pilot- 
wire  ])rotection  have  been  in  part  at  least  overlooked. 
For  more  than  the  relatively  short  distances  for  which 
leased  or  owned  pilot  circuits  are  economical  and  feasible 
there  is  now  available  a  means  of  using  carrier-coupling 
condensers  for  actuation  of  the  potential  devices  and 
the  view  into  the  future  envisages  the  use  of  carrier 
currents  as  the  equivalent  of  the  physical  pilot  circuit. 

G.  W.  Gerell  of  St.  Louis  outlined  in  considerable 
detail  the  bases  on  which  protection  was  adopted  for  the 
Osage-Cahokia  open  loop.  In  commenting  on  the  per¬ 
formance  of  the  distance,  ground  and  back-up  protection 
be  questioned  the  efficacy  of  high-speed  relays.  While 
they  had  cleared  many  faults  in  a  wholly  satisfactory 


Spillover  of  1,000,000  volts  at  70,000  cycles 

One  of  the  views  taken  at  the  Ohio  Insulator  Company’s 
spectacular  demonstration  at  Barberton 


manner,  there  were  several  cases  of  trouble  which  n<» 
theory  explained  to  every  one’s  satisfaction.  Comment 
on  this  statement  by  E.  H.  Banker  of  the  General  h'lec- 
tric  Company  welcomed  it  as  disclosing  the  factors  from 
the  field  of  practice  which  design  has  overlooked. 
Evidently  the  desired  relay  must  take  into  account  more 
than  merely  the  voltage,  current  and  phase  angle  at  the 
point  where  it  is  installed.  This  attempt  to  devise  an 
intricate  scheme  which  will  actuate  devices  at  one  point 
to  function  in  correlation  with  similar  devices  at  several 
other  ])oints  is  leading,  however,  to  complexity.  The 
way  out  may  be  actually  to  transmit  the  fault  indices 
by  carrier  superposition  on  the  power  currents  in  the 
line  conductors.  Philip  Sporn  of  the  American  Gas  & 
I’dectric  Company  also  identified  the  pilot  system  or  its 
equivalent  as  the  only  universal  and  simple  protective 
system. 

Two  other  points  stood  out  in  this  protective  devices 
session.  Several  members  dejdored  the  fact  that  man¬ 
agement  will  spend  up  to  two  years  in  building  a  line, 
but  will  not  grant  the  protection  engineers  even  a  day 
to  stage  short-circuit  tests  and  prove  the  efficacy  of 
the  relay  installation.  The  automatic  oscillograph  was 
also  commended  by  several  as  a  valuable  aid  to  the  relay 
engineer  in  accounting  for  the  otherwise  unexplained 
transients  and  the  response  of  the  relays  to  them. 

E.  E.  George  of  Chattanooga  emphasized  the  advan¬ 
tage  of  connecting  current  transformers  in  delta  for  use 
with  distance  type  relays  to  minimize  the  tendency  to 
trip  on  mere  power  surges.  H.  C.  V'an  R.  Warrington, 
however,  pointed  out  that  the  relay  described  in  his  paper 
accomplished  the  same  purpose.  E.  P.  Peck  of  Buffalo 
said  it  was  loose  language  to  talk  of  one-phase  shorts  or 
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I'aults,  tvv(vj)hase  faults  and  three-phase  faults.  A  two- 
phase  fault  means  one  thing  to  a  protection  engineer  and 
a  different  thing  to  an  engineer  engaged  in  inductive 
co-ordination.  It  would  be  far  better  for  the  relay  man 
to  talk  of  one-conductor  faults,  two-conductor  faults, 
etc.,  although  “three-phase  fault”  might  not  be  a  wholly 
objectionable  term. 

The  balance  of  the  discussion  at  this  session  was  on 
the  new  schemes  of  using  bushing  potential  devices  and 
carrier-current  coupling  capacitors  to  supply  the  poten¬ 
tial  for  relays.  One  of  these  devices  is  reported  prac¬ 
tically  in  full  elsewhere  in  this  issue.  There  was  also 
discussion  of  the  new  boric  acid  fuse  announced  by  the 
W’estinghouse  company,  d'he  principal  question  raised 
by  o])erating  men  was  as  to  the  behavior  of  the  wholly 
inclosed  fuse  under  fault  currents  greatly  in  excess  of 
its  rating.  The  authors  of  the  paper  claimed  an  unlim¬ 
ited  interrupting  ability  and  antici])ate  no  bursting  of  the 
container,  because  the  higher  the  current  the  shorter  the 
time  of  interruption  and  the  less  the  explosive  pressure 
tends  to  go  to  high  values. 


Education  and  professional  problems 

In  addition  to  the  sessions  which  have  been  reported 
in  considerable  detail  there  were  ])a])ers  on  education, 
electrochemistry  and  electrometallurgy,  communication, 
automatic  stations  and  telemetering.  Dean  Lovell  of  the 
University  of  Michigan  made  a  plea  in  the  education 
symposium  for  a  thorough  analysis  of  the  technical  con¬ 
tent  of  electrical  courses  to  determine  what  shall  be  set 
u])  as  the  common  denominator  fundamentals  of  elec¬ 
trical  technology  in  all  its  ramifications.  The  proposal 
received  general  su])])ort  in  the  discussion.  One  sugges¬ 
tion,  by  A.  IL  Knowlton,  urged  that  the  horizontal  func¬ 
tions  of  generation,  propagation,  insulation,  protection 
and  utilization  be  allowed  to  shape  the  courses  instead 
of  the  ])resent  si)ecialization  in  power,  telephone,  radio 
and  transportation  as  reflected  by  the  business  sulxlivi- 
sions  of  the  industry  as  a  whole.  Prof.  R.  E.  Doherty 
of  Vale  in  his  paper  drew  the  line  between  engineering 
and  engineering  management,  ending  with  the  sugges¬ 
tion  that  educational  policy  recognize  a  sub-professional 
group  and  three  distinct  j)rofessional  groups,  viz.,  engi¬ 
neering.  engineering  management  and  general  manage¬ 
ment.  Thus  industry  would  be  encouraged  to  reward 
technical  engineering  leadership  more  ai)propriately. 

As  a  ])art  of  the  session  on  communication,  devoted 
in  part  to  the  ajiplication  of  wire  and  wave  communica¬ 
tion  to  air  service,  there  was  an  elaborate  demonstration 
of  the  new  vertically  cut  sound  records.  This  was  an 
adjunct  to  a  i)aper  by  H.  A.  Frederick  and  H.  C. 
Harrison  of  Bell  Telejdione  Laboratories,  Inc.  The 
superb  rej)ro<luction  of  voice  and  music  convinced  the 
audience  that  disk  records  have  benefited  enormously 
by  the  application  to  them  of  the  multitude  of  lessons 
learned  during  the  intensive  jieriod  of  radio  development. 

An  abstract  of  the  ]iai)er  by  A.  J.  Johnston  describ¬ 
ing  a  new  telemeter  appeared  in  last  week’s  issue.  In 
discussing  it  E.  J.  Rutan  of  the  New  York  Edison  Com- 
liany  ]>ointed  out  the  advantages  of  the  current  type  of 
telemetering  systems  of  which  this  is  an  example.  One 
feature  is  that  it  makes  ]K)ssible  separate  purchase  and 
selection  of  transmission  and  receiving  equipment  of 
different  makes.  This  is  desirable,  in  his  opinion. 


because  at  the  present  stage  of  development  some  makes 
of  recording  meters  are  inferior  to  the  transmission 
equipment  of  the  same  make.  J.  H.  Oliver  of  the  Gen¬ 
eral  Electric  Company  had  a  paper  setting  up  the  operat-  | 
ing  requirements  for  two-wire  sujiervisory  systems  for  i 
distances  of  2  miles  and  upward.  Comment  by  Mr. 
Peterson  pointed  out  a  limitation  of  systems  of  super¬ 
visory  control  in  that  synchronizing  of  a  system  from  a 
remote  jjoint  is  a  necessary  function.  It  was  his  opinion 
that  this  task  might  best  be  left  to  automatic  synchroniz¬ 
ing  equipment  rather  than  incorporated  in  the  siqier- 
visory  system.  M.  E.  Reagan  contributed  a  general 
description  of  the  new  Westinghouse  polar icode  system 
in  both  two-wire  and  four-wire  types. 

In  view  of  the  wide  variety  of  telemetering  and  sujicr- 
visory  systems  available  and  the  difficulty  in  comj^aring 
their  scope  and  characteristics,  a  comprehensive  report 
was  presented  by  a  joint  committee  of  the  committees  on 
automatic  stations  and  on  instruments  and  measurements. 

d'his  exhaustive  report  was  commended  by  Paul 
MacGahan  as  a  great  help  to  operators  in  deciding  u])on 
the  system  to  adopt  for  the  s])ecific  operating  task. 
Thirty-three  different  telemeter  systems  are  tabulated  in 
the  report  under  23  topics  in  the  four  main  divisions  of 
(1)  character  of  indications  provided,  (2)  performance, 

(3)  characteristics  affecting  line  transmission,  (4)  inter¬ 
ference  and  ])rotection  features.  A  similar  elaborate 
chart  embraces  fifteen  different  supervisory  schemes 
analyzed  under  the  same  general  aspects. 

Adequate  wiring  stressed  | 

An  active  discussion  on  the  necessity  for  more  ade-  ■ 

quate  wiring  of  buildings  was  stimulated  by  a  paper  ■ 

])resented  by  G.  H.  Stickney  and  W  alter  Sturrock.  It  : 
was  ])ointed  out  that  little  engineering  attention  had  been 
paid  to  wiring  or  wiring  devices  and  that  this  field  pre¬ 
sented  a  great  opportunity  for  engineers.  Philip  Sporn 
said  that  much  misunderstanding  of  the  code  existed 
and  that  the  development  of  new  methods  and  practices 
in  wiring  had  been  rapid  and  very  promising  in  CQst 
reduction.  Professors  Dates  and  Caldwell  said  much 
progress  had  been  made  in  advancing  the  codes  for  light¬ 
ing  standards  in  schools  and  showed  that  the  upper  lim¬ 
its  of  lighting  were  yet  far  in  the  future.  L.  W.  W. 
Morrow  said  that  adequate  wiring  and  lighting  had  a 
humanitarian,  a  business  and  an  engineering  aspect.  He 
pointed  out  that  each  floor  of  a  large  building  repre¬ 
sented  a  lighting  load  alone  of  some  1,200  kw.,  yet  engi¬ 
neers  in  general  consider  wiring  and  lighting  too  “low 
brow”  to  merit  their  attention.  He  said  there  was  a 
l)ig  opi)ortunity  to  focus  the  highest  engineering  talent 
on  wiring  and  wiring  devices,  as  had  been  the  case  in 
the  parallel  development  of  equipment  used  in  coni- 
niiunication  engineering. 

The  versatility  of  the  induction  motor  was  stressed 
by  E.  \y.  Henderson,  and  in  discussing  the  ])aper  P.  L 
Alger  said  ])romising  i)rogress  had  been  made  to  supply 
variable  frequency  to  induction  motors  from  a  fixed 
frequency  supply  by  means  of  vacuum  tubes.  The 
mathematical  solution  of  the  jiroblem  of  dynamic  brak¬ 
ing  of  synchronous  motors  was  presented  by  E.  E.  Kil- 
bourne  and  J.  A.  Terry  and  another  mathematical 
analysis  of  stray  current  effects  in  electric  transportation  | 
was  jiresented  by  J.  F.  Riordan. 
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Two  views  of  the 
General  Electric 
Kitchen  Institute  display 
in  Chicago  and 
a  sample  layout 


The  General  Electric  Kitchen  In¬ 
stitute  is  a  new  and  promising  depar¬ 
ture  in  home  electrification.  A  dis¬ 
play  kitchen  such  as  shown  is  located 
in  Chicago  and  upon  this  display  is 
based  a  home  service  plan.  Any  one. 
upon  application,  can  get  a  splendid 
architectural  layout  for  his  individual 
kitchen.  The  one  illustrated  contains 
the  following  equipment :  Dishwasher 
sink,  range,  refrigerator,  gem  mixer, 
l)lanning  desk,  clock,  ventilating  fan 
and  grille,  movable  table,  chair,  ceil¬ 
ing  fixture,  panel  lighting,  timer  for 
range,  chrome  bars  on  doors  and 
cabinets.  Allegheny  metal  is  used  for 
all  working  space  and  splashboards 
and  porcelain  enamel  cabinets  add  to 
tb.e  attractiveness  of  the  kitchen. 
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A  -  Dishwasher  sink 
B~  Range 
C  -  Refrigerator 
D  -  food  mixer 
E  “  Planning  cabinef 
F  -  Elecfic  dock 
G  ~  Radio 

H  -  Venf Hating  fan  and  grille 
in  soffit  of  cabinet. 
Concealed  removable 
garbage  receptacle. 


H  ~  Concealed  removable 
waste  basket. 

J  ~  Electric  towel  dryer 
K  -  Direct  soffit  lighting 
Direct  lighting  over 
working  surfaces. 

M  -  Movable  table 
N  -  Chair 

O-  Ceiling  fixture 
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Overheating  of  Oil  Avoided 
When  Purifying 

By  F.  E.  FINLAYSON 

Specialty  Department,  General  Electric  Company 


When  cable,  transformer  or  circuit  breaker  oil  has  to 
he  purified  by  passing  it  through  a  filter  or  centrifuge  the 
(tperation  can  lie  greatly  expedited  by  preheating  the  oil 
to  reduce  its  viscosity.  All  operators  do  not  use  the  same 
temperature,  although  it  is  commonly  in  the  neighbor¬ 
hood  of  50  deg.  C.  Temperatures  in  excess  of  120  deg. 
C.  will  injure  the  oil,  although  the  injury  is  dependent 
on  time  of  exposure  as  well  as  temperature. 

Even  though  the  whole  body  of  oil  is  not  raised  above 


Fining  pipt  for 
/'placing  waftr  in  fank 


DOtf/es  control 
oH  flow  in  Jacitk^ 


Parlition  separating  inlet  and 
outlet  of  oH  in  Jacket-, 


'Oil  outlet  from  coil 

Sectional  View 


Water  drain- 


'  Oil  inlet 
to  Jacket 

Dcvtlepment  View 


Features  of  heater  for  use  with  oil  purifiers 

Oil  enters  the  outer  easing  and  circulates  up  and  down 
the  height  of  the  tank  through  a  system  of  baffles,  going 
completely  around  the  tank  before  it  enters  the  copper 
coil,  where  it  is  heated  by  the  surrounding  water  in 
which  the  immersion  units  are  submerged.  The  outer 
jacket  of  cold  oil  minimizes  the  heat  loss. 


this  tcm]tcraturc,  the  film  which  comes  in  contact  with 
heating  units  may  be  heated  above  what  is  considered  a 
safe  temperature  if  units  with  a  high  heat  dissipation 
])er  unit  of  contact  surface  are  used.  However,  the 
extreme  brevity  of  contact  limits  the  injury  to  the  oil. 
although  many  uses  of  oil,  such  as  in  high-voltage  trans¬ 
formers  and  oil-filled  cables,  cannot  tolerate  any  injury. 

.\  manufacturer  of  oil-filled  cable,  while  experimenting 
with  a  purifier  eeptipped  with  oil-immersion  heaters, 
found  that  the  conijiarative  ohmic  resistance  of  the  puri¬ 
fied  oil  fell  off  materially  after  treatment.  An  investi¬ 
gation  proved  this  change  was  caused  hy  the  oil  coming 
in  contact  with  oil-immersion  heaters  having  a  high  watt- 
density  per  square  inch  of  contact  surface. 


To  prevent  such  trouble  a  heater  has  been  des. 
which  is  inherently  proof  against  causing  injury  to  the 
oil.  It  embodies  the  indirect  methods  of  heating,  utiliz¬ 
ing  water  as  the  heat  transfer  medium  because,  at  atmos¬ 
pheric  pressure,  it  cannot  be  heated  above  100  deg.  C 
Due  to  the  large  area  of  contact  between  the  oil  in  the 
copper  cubes  and  the  water  outside  there  is  no  excessive 
temperature  gradient.  The  actual  watts  density  of  the 
heated  surface  in  contact  with  the  oil  is  less  than  6  watts 
per  square  inch,  compared  with  40-50  watts  in  some 
immersion  heaters.  Even  if  the  oil  flow  stops  the  final 
temperature  cannot  exceed  that  of  the  water.  The  heater 
can  be  made  automatic  by  installing  thermostats  in  the 
water  and  outgoing  oil. 

Tests  made  on  a  60-kw.  low-density  heater  constructed 
as  shown  prove  that  the  principle  is  right  and  that  the 
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Deg.  C. 

Deg.  C. 
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30 

23.8 

41.8 

18 

92 

97J 

20.2 

23.8 

50 

26.2 

98 

96 

heater  is  highly  efficient.  The  results  shown  in '  the 
accompanying  table  were  obtained  during  a  test  run 
using  transformer  oil  having  a  specific  gravity  of  0.875 
at  50  deg.  C.  and  a  specific  heat  of  about  0.47. 

T 

Curing  Rubber  Products 
by  Electric  Heat 

In  the  manufacture  of  rubber  products  one  of  the 
major  operations  is  to  cure  the  rubl)er  at  a  temperature 
around  310  deg.  F.  while  under  a  very  high  pressure. 
One  method  of  doing  this  is  to  place  the  rubber  in  steel 
molds  between  platens  of  hydraulically  operated  presses, 
heated  by  steam  at  about  65  lb.  pressure. 

To  increase  the  capacity  of  his  plant  a  manufacturer 
of  rubber  specialties  w'as  confronted  with  the  necessity 
of  either  overhauling  his  steam  plant  or  installing  new 
apj)aratus.  As  the  result  of  a  preliminary  trial,  it  is 
reported  by  Arnold  Spillman  of  the  promotional  analysis 
section,  Philadelphia  Electric  Company,  the  manufac¬ 
turer  equip]>ed  all  his  presses  with  automatically  con¬ 
trolled  electric  heaters.  This  brought  a  heating  load  of 
40  kw.  to  he  supplied  by  the  power  company. 

After  a  year’s  operation  the  following  have  been  found 
to  be  some  of  the  most  noteworthy  advantages  of  elec¬ 
tric  heat  over  steam  heat  for  the  platens. 

1.  The  over-all  cost  of  the  finished  material  is  lower. 

2.  The  material  is  more  uniformly  cured. 

3.  Working  conditions  are  better.  Overheating  of  the 
workrooms,  humidity  and  damp  floors  have  been  elimi¬ 
nated. 

4.  A  more  constant  temperature  control  has  been  made 
possible. 

5.  Instead  of  having  some  one  come  early  in  the 
morning  to  raise  steam  a  clock  automatically  throws  on 
the  power  at  the  jiroper  time.  It  also  disconnects  th(‘ 
heaters  at  the  end  of  the  working  day. 

6.  Individual  presses  may  be  worked  overtime. 

7.  Boiler  trouble  has  been  eliminated. 

8.  The  change  to  electric  platens  has  effected  a  savin” 
in  insurance  rates  and  in  space. 
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Operating  Problems 

That  Need  Solution 


By  A.  E.  SILVER* 

lilcctrical  EnyUiccr  Electric  Baud  &  Share  Company 

AXV  growing  industry  and,  in  particular,  one  making 
the  remarkable  developmental  strides  into  new 
X  Aground  that  ours  has  done,  must  from  time  to  time 
reappraise  and  realign  its  practices  and  trends.  It  is 
opp'  tune  to  take  stock  of  our  more  urgent  problems 
brought  by  this  readjustment  period. 

During  the  past  two  decades  our  engineering  depart¬ 
ments  have  been  hard  pressed  with  demands  for  design¬ 
ing  and  constructing  new  facilities.  They  can  profitably 
employ  this  lull  in  new  construction  for  a  hindsight  on 
their  own  work  and  to  assist  the  operating  departments 
by  a  thorough  review  of  the  operation  of  our  power 
systems  to  see  wherein  costs  may  l)e  reduced  and  methods 
otherwise  improved. 

There  are  obstacles  in  the  ])ath,  but  many  already  have 
been  cleared  away.  Some  of  those  remaining  are:  (a) 

more  complete  recovery  of  the  total  energy  of  the 
l)rime  fuel:  (h)  the  better  mutual  adjustment  of  station 
ca])acity  and  the  characteristics  of  loads;  (c)  radical  im- 
])rovement  in  the  possibilities  for  insulation  and  in  the 
switching  and  control  of  electrical  loads;  fd)  the  devel¬ 
opment  of  unified,  simplified  and  adecpiate  distribution 
practices,  and  (e)  corresponding  advances  in  utilization 
equijiment  and  apparatus  on  customers’  premises. 

Mai  .  if  not  all.  of  these  obstacles  have  been  charted 
before.  However,  under  changed  economic  conditions 
their  relative  importance  may  have  changed  and  a  re- 
evaluation  is  in  order.  W’e  are  confronted  with  the 
necessity  of  effecting  greater  economies  in  maintaining 
and  extending  service  to  customers  without  unwarranted 
refluction  in  the  quality  of  service. 

Immediate  economies  in  operation  and  maintenance 

I'he  first  item  encountered  in  operation  is  that  of 
current  fixed  charges — interest,  taxes,  depreciation  and 
obsolescence.  This  strikes  home  with  a  new  significance 
under  the  conviction  that  nothing  can  he  done  to  reduce 
it ;  it  is  a  dead  load.  The  only  relief  is  through  building 
back  and  increasing  the  loads  on  this  idle  plant  capacity, 
making  it  work  harder  and  more  hours.  We  should  he 
alert  to  unearth  new  angles  for  analyzing  system  per¬ 
formance  in  a  search  for  unobserved  leaks  in  efficiency 
and  opportunities  for  economies. 

W'e  can  reanalyze  system  energy  losses  with  a  view 
to  working  out  a  more  efficient  operating  routine  for 
circuits  and  equipment,  including  transformer,  synchro¬ 
nous  condensers,  frequency  changers  and  rotary  con¬ 
verters. 

Under  the  urge  to  economize,  a  frequently  heard 
demand  is  that  standards  of  service  he  lowered ;  that  less 
vigorous  methods  for  repairing  and  restoring  service 

*Ahstract  of  paper  presented  at  Ejuiineerinn  Xational  Section 
session,  X.E.L..i.  convention  at  Atlantic  City. 


after  faults  he  adopted.  This  step  re<iuires  deliberate  dis¬ 
crimination  or  imi)ediments  will  Ik*  thrown  directly  in  the 
path  of  load-building  efforts. 

When  considering  greater  tolerances  for  service  stand¬ 
ards  we  must  segregate  those  service  ((ualities  which 
might  be  termed  as  belonging  to  the  luxury  class  from 
those  similarly  classed  as  necessities.  Service  qualities 
that  mean  dependability  and  profit  to  the  user  are  neces¬ 
sities.  Economies  can.  and  should,  be  realized  by 
allowing  greater  tolerance  in  those  qualities  of  service 
which  do  not  substantially  affect  its  dependability  and 
earning  power.  The  farmer,  for  ifistance.  is  not  injured 
by  momentary  interruptions  or  occasional  voltage  dips, 
but  in  the  face  of  prolonged  interruptions  he  will  not 
equip  for  electric  milking  and  other  work  where  sched¬ 
uled  operations  are  essential  to  profit. 

On  systems  well  kept  up  during  the  recent  prosperous 
period  considerable  jwstponement  of  maintenance  work 
may  be  allowed.  Selections  must  be  made  intelligently 
to  avoid  interfering  with  service  and  safety.  Where  a 
systematically  administered  maintenance  procedure  has 
been  built  up  a  lengthening  of  schedule  periofls  between 
ins])ections  and  overhaulings  will  be  |>ermissible  for  many 
items. 

We  can  survey  our  systems  for  arrangements,  equip¬ 
ment  or  gadgets  installed  from  time  to  time  as  .safeguards 
against  this  or  that  kind  of  operating  trouble.  A  check¬ 
up  against  today’s  conditions  may  show  that  some  are 
no  longer  worth  while  or  are  causing  more  trouble  than 
they  can  be  credited  with  avoiding.  Take,  for  example, 
sectionalizing  switches  and  cut-outs,  which  many  com¬ 
panies  have  been  prone  to  distribute  freely  over  their 
lines.  Frequently  it  will  be  found  that  eliminations  can 
be  made  with  no  sacrifice  to  service  and  with  a  net  sav¬ 
ing  in  maintenance  costs. 

W’e  can  he  more  frugal  in  our  practice  of  retiring 
equipment  from  active  service.  Obsolescence  can  well 
play  a  smaller  part  in  justifying  removals  and  replace¬ 
ments.  The  next  several  years  should  find  equipment 
giving  a  substantially  longer  span  of  service  before  term¬ 
ing  its  replacement  justified. 

Published  figures  show  that  current  theft  has  increased 
alarmingly  in  the  past  few  months,  caused  apparently 
by  hard  times.  While  it  is  a  difficult  evil  to  control,  its 
seriousness  justifies  redoubled  efforts.  One  effective  aid 
is  the  outdoor  meter,  located  to  minimize  opportunity  for 
concealed  tapping.  It  is  a  further  deterrent  as  it  forces 
the  current  thief  to  do  his  work  in  the  open  under 
the  possible  scrutiny  of  his  neighbors  and  others. 

More  efficient  use  of  generating  facilities 

Good  progress  is  being  made  in  the  development  of 
the  outdoor  tyjK*  of  meter  and  meter  installaticm.  but 
much  yet  needs  to  be  done  in  the  simplifying  and  unifying 
of  practice.  The  engineers  of  the  power  companies  and 
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the  manufacturers  should  co-operate  in  developing 
simple,  adequate  and  low-priced  service  installations 
incorporating  the  advantages  of  meter  interchangeability. 

Attention  in  matters  of  power  costs  generally  has 
been  focused  on  production  cost,  and  this  in  the  newest 
plants,  the  ones  favored  with  the  highest  load  factors. 
1  question  if  this  emphasis  does  not  give  the  men  in 
charge  of  the  industry  fal.se  ideas  regarding  the  cost 
of  ]X)wer.  It  certainly  seems  to  give  our  customers  false 
ideas. 

SupiK)se  we  should  endeavor  to  compare  the  actual 
costs  of  the  kilowatt  and  kilowatt-hour  sold  in  the  years 
from,  say,  1928  to  1931,  with  production  costs  predicted 
for  the  new  power  plants  then  completed.  I  venture 
that  not  10  per  cent  of  the  men  responsible  for  design¬ 
ing  these  newer  power  stations  would  have  these  figures 
available.  Such  a  determination,  sincerely  made,  would 
he  of  great  value  in  furthering  the  maximum  utilization 
of  the  plants  now  existing  and  also  would  constructively 
infiucnce  j)lans  for  future  extensions. 

.At  this  time  the  so-called  plant  efficiency  or  plant  bet¬ 
terment  activities  of  engineers  should  he  redoubled. 
While  a  considerable*  number  of  operating  and  super¬ 
vising  companies  maintain  a  staff  of  this  character,  even 
here  the  work  is  not  in  all  cases  thoroughly  organized 
and  followed  up. 

Tn  the  case  of  .steam  and  Diesel  generating  stations 
fuel  expense  may  he  reduced  by  improving  plant  effi¬ 
ciency  or  by  a  change  in  character  or  type  of  fuel,  some¬ 
times  through  co-operation  with  the  purchasing  agent 
in  the  choice  and  purchase  of  fuels. 

Even  today,  with  our  reduced  loads,  it  is  probably 
the  case  on  many  of  the  power  systems  that  any  avail¬ 
able  kilowatt-hour  which  is  not  secured  from  the  water 
at  the  hydro  ]ilants  must  he  made  up  by  a  kilowatt-hour 
generated  in  the  steam  plants.  It  is  probably  true,  also, 
that  on  a  majority  of  systems  of  this  type  in  this  coun¬ 
try  the  management,  although  closely  following  the  over¬ 
all  ojierating  economies  of  the  steam  plants,  is  not 
informed  of  the  quantity  of  energy  being  wasted  by 
avoidable  inefficiencies  in  the  use  of  the  water. 

It  may  he  of  interest  that  only  very  recently  excep¬ 
tional  cases  have  been  discovered  of  plants  turning  out 
only  one-quarter  to  one-half  the  energ}'  they  should  have 
been  producing. 

It  is  my  belief  that  a  majority  of  the  hydro-electric 
systems  in  this  country  today  are  not  producing 
within  5  to  15  per  cent  of  the  kilowatt-hours 
which  they  could  be  made  to  produce  by  improved 
methods  of  operation,  proper  dispatching  and 
loading  of  the  units  and  some  relatively  small 
expenditures  for  minor  changes  and  maintenance. 

The  larger  system  jwohlem  is  effectively  to  co-ordi¬ 
nate  all  the  hydro  units  with  all  the  steam  units  so  as 
to  produce  the  total  power  and  energy  requirements  at 
the  minimum  cost.  To  accomplish  this  each  station  must 
he  made  subservient  to  the  over-all  system  result.  Pride 
of  the  individual  station  superintendent  naturally  strives 
for  a  good  |x?rformance  showing.  In  his  thorough 
co-o])eration  lies  one  of  the  leading  opportunities  for 
accomplishment  in  system  load  dispatching. 

I  believe  that  today  com])aratively  few  interconnec¬ 
tions  are  yielding  all  the  benefits  they  reasonably  should, 
(^nly  infre<|uently  are  they  being  treated  as  a  consol¬ 


idated  system  in  determining  the  operating  procedure. 

To  foster  maximum  use  and  benefit  of  interconnec¬ 
tions  operators  and  engineers  must  he  allowed  all  prac¬ 
tical  latitude  for  seeking  out  diversities  and  differentials 
and  developing  methods  of  co-ordinated  operation  to 
take  advantage  of  these.  Benefits  should  be  pooled  and 
the  incentive  created  to  make  this  pool  a  maximum,  then 
divide  the  pool  equitably  among  the  jiarticipants.  With 
interconnections  developed  and  o])erated  from  this 
approach,  simple  contractual  and  accounting  relations 
readily  w’ill  he  found  to  provide  all  the  needed  safe¬ 
guards.  Automatic  load  and  frequency  control  devices, 
intelligently  applied,  are  a  valuable  aid  in  co-ordinated 
system  operation. 

Engineering  in  protecting  and  building  loads 

Diesel  engine  designers  have  been  alert  to  their  oppor- 
tunitie.s — much  more  so,  I  believe,  than  the  engineers  of 
our  industry  generally  realize.  The  last  few  years 
especially  have  brought  a  marked  improvement  in  mate¬ 
rials  and  design,  with  greater  reliability  in  ojieration. 
higher  efficiency,  higher  speeds  and  lighter  weights. 
Ajiproximately  there  has  been  a  50  jier  cent  reduction 
in  price  per  horsepower,  reductions  in  weight  and  volume 
per  horsepower  reaching  90  per  cent  and  large  savings 
in  maintenance  cost  and  operating  attention.  All  this 
has  meant  the  installation  of  a  large  number  of  Die.sel 
engines  for  small  and  moderate-sized  industrial  work 
and  for  municipal  ])lants,  the  engine  manufacturers  sell¬ 
ing  their  equipment  on  easy  payment  terms. 

In  meeting  this  competition  a  new  order  of  analysis 
and  comparison  must  he  applied.  Tn  each  important  case 
of  competition  there  must  he  full  information  developed 
as  to  what  the  installation,  operating  costs  and  reliahliity 
of  service  will  he  for  Diesel  engines  in  comparison  with 
purchased  central  station  power. 

If  it  is  found  that  in  some  situations  the  Diesel 
engine  shows  economies  superior  to  those  from 
conventional  power  system  service,  then  the 
ingenuity  of  our  engineers  should  be  called  upon 
to  apply  this  advantage  in  some  manner  as  a  j 

central-station  function.  Service  from  the  Diesel 
engine  as  a  central-station  adjunct  should  have 
advantages  over  completely  isolated  service.  | 

Fully  as  keen  competition  is  being  pressed  in  some  of  ; 
the  larger  energy-consuming  industries  by  the  availability 
of  low-cost  high-pressure  steam  equipment  that  may  he  I 
used  to  supply  process  steam  for  industrial  use,  with 
electrical  energy  as  a  by-product :  in  addition,  some  of 
these  industries  j^roduce  l)y-])roduct  heat  or  hy-i)roduct 
fuel.  Such  competition  requires  a  careful  analysis  of 
the  industrial  operations,  comparing  central-station  suj)- 
ply  with  an  i.solated  plant,  determining  the  most  econom¬ 
ical  method  for  the  industrial  of  serving  the  combined 
re(|uirements  for  electrical  energy  and  process  steam  or. 
on  the  other  hand,  of  utilizing  the  by-product  heat  or 
fuel. 

In  meeting  such  competition  the  ]X)wer  salesman  must 
have  competent  engineering  help,  particularly  as  the 
industrial  often  retains  excellent  consulting  engineering 
talent. 

While  load  building  is  primarily  a  commercial  and 
rate  function,  nevertheless  engineering  assistance  is 
needed.  The  engineers  must  study  the  principles  oi 
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reducing  the  cost  of  service  so  necessary  to  accelerate 
load  building.  An  immediate  and  very  real  barrier  to 
load  building  is  excessively  elaborate  and  expensive  inside 
wiring  practices.  That  very  substantial  advances,  indeed, 
only  await  the  necessary  initiative  for  tbeir  development 
and  application  is  amply  justified  by  ])resent  accumulated 
knowledge  and  exj^erience.  In  the  interest  of  guiding 
the  borne  owner  to  lower  wiring  costs,  our  engineers 
must  enlist  in  the  practical  working  out  of  simplified  and 
safe  wiring  methods  and  in  a  proper  liberalization  of 
the  National  Electrical  Code  to  sanction  tbeir  use. 

There  are  many  potentially  promising  fields  for  load 
building  which  are  awaiting  accomplishments  by  the  engi¬ 
neers  as  a  necessary  part  in  tbeir  development.  Among 
these  are : 

Farm  loads  requiring  furtlier  progress  in  low  cost  lines  and 
equipment. 

Domestic  range  and  water  heating  loads  requiring  lower  cost 
house  wiring. 

Industrial  applications  and.  in  particular,  miscellaneous  appli¬ 
ances  which  bring  service  conveniently,  accurately  and  efficiently 
to  the  i«iM)t  needed. 

ICven  with  an  advers-e  cost  differential  under  conditions  of  nor¬ 
mal  operation,  distinct  economy  is  being  found  in  this  period  of 
stress  by  shutting  down  oversized  industrial  facilities. 

Space  heating  and  air  conditioning.  With  regard  to  the  first 
(.f  these,  we  should  not  be  discouraged  by  the  slow  progress  to 
date.  It  merely  demonstrates  the  need  for  a  different  approach. 
The  development  of  heat  storage  and  application  of  knowledge 
already  gained  in  heat  conservation  (meditate  the  increase  in 
heat  efficiency  of  domestic  cooking  in  a  generation)  may  be 
the  gateways  to  this  new  approach.  .Air  conditioning  or  space 
heating  by  the  refrigeration  cycle,  or  both,  may  well  open  the 
door. 

Each  and  all  of  these  applications  invite  engineering 
co-operation  in  tbe  working  out  of  satisfactory  utilization 
jiractices  and  also  point  very  surely  to  a  steadily  grow¬ 
ing  demand  on  our  detail  (listribution  facilities.  Take, 
as  a  yardstick,  appro.ximate  figures  for  tbe  average 
.American  borne  located  in  tbe  latitude  of  New  A'ork 
City.  Present  consumption  with  average  appliances  is 
.^(X)  kw.-br.  per  year :  with  range  and  water  beater  added 
6.500  kw.-br.:  with  tbe  further  addition  of  air  condi¬ 
tioning.  9.300  kw.-br..  and.  ultimately,  with  space  beat¬ 
ing.  perhaps  50.000  kw.-br.  per  year.  Pre.sent  generally 
prevailing  distribution  practices  will  break  down  from 
lack  of  capacity,  lack  of  dependability  and  excessive 
cost  at  various  stages  along  this  road. 

Capacity  for  increased  service  at  small  increment  cost 

There  will  i)e  a  period  of  a  few  years  while  tbe  design 
and  development  of  major  generation  and  transmission 
facilities  may  wisely  rest  until  tbe  trend  of  future  needs 
becomes  evident.  Tbe  pre.sent  emphasis  falls  on  tbe 
necessity  of  thoughtful  economy  in  tbe  task  of  rebuild¬ 
ing  and  expanding  our  loads.  A  jwemium  is  j^laced  upon 
finding  constructive  modifications  of  present  facilities  to 
give  more  service  at  small  increment  capacity  cost.  Tbe 
tield  for  this  is  broad,  although  distribution  is  tbe  most 
fertile.  Here  development  engineering  lias  lagged  far 
behind  that  concerned  with  the  major  facilities  of  gen¬ 
eration  and  transmission. 

There  are  several  directions  of  attack,  but  perbajis  tbe 
first  should  be  toward  increasing  tbe  dependability  of 
service  from  present  facilities.  Increased  dependability 
ib  an  equivalent  of  increased  capacity,  for  it  reduces 
necessary  reserve.  A  few  such  items  are : 

d'be  burn-off  of  a  distribution  circuit  conductor  or 
tl;e  thermal  destruction  of  an  insulator,  following  a  spill¬ 


over,  with  service  interrupted  pending  rejiairs,  is  far  too 
often  taken  as  a  matter  of  course.  Tbe  advance  in 
relaying  of  tbe  last  decade,  gained  through  efiForts  to 
advance  tbe  service  dependability  of  transmission  cir¬ 
cuits,  points  tbe  way  to  improvements  in  distribution 
circuit  relaying  that  will  go  very  far  in  limiting  fault 
damage  to  the  point  of  assurance  that  the  circuit  will 
immediately  return  to  service. 

Carrying  further  tbe  idea  of  quick  disconnection  and 
prompt  return  to  service  is  fast  automatic  reclosing  of 
feeder  circuit  breakers.  Automatic  reclosing  switching 
and  relaying  equipment,  now  available,  is  capable  of 
removing  a  fault  within  such  a  few  cycles  that  tbe  effect 
on  lighting  and  induction  motor  loads  is  practically 
negligible.  Weigh  carefully  tbe  significance  of  this,  witli 
more  than  80  per  cent  of  circuit  trip-outs  due  to  instantly 
disappearing  causes. 

Lightning  research,  particularly  that  conducted  in  tbe 
field  with  natural  lightning,  although  so  far  directed 
primarily  at  circuits  of  transmission  voltage,  is  bringing 
a  valuable  insight  into  tbe  control  of  lightning  on  dis¬ 
tribution  circuits.  Past  tendencies  to  increase  line  insu¬ 
lation  as  a  means  of  cutting  down  distribution  circuit 
interruptions  and  damage  have  l)een  shown  clearly  in 
error.  Effort  may  better  be  directed,  with  a  reasonable 
degree  of  insulation,  to  providing  for  tbe  lightning  surge 
to  spill  freely  without  damage  at  its  point  of  inception 
on  tbe  circuit  with,  at  most,  only  momentary  interrui>- 
tion  to  service. 

This  knowledge  from  lightning  research,  quite  sim¬ 
ilarly,  can  be  applied  to  control  overvoltages  and  equip¬ 
ment  damage  at  line  terminals.  Tbe  better-proportioned 
and  inherently  more  rugged  insulation  that  is  resulting 
is  a  gain  toward  self-jjrotecting  or  lightning-proof 
eciuipment.  .All  this  leads  to  simjdified  lightning  protec¬ 
tion  and  increased  service  dependability  at  substations. 

Wdiere  circuit  dependability  is  good,  simplification  and 
ecoonmy  cati  be  gained  by  the  consolidation  of  power 
and  lighting  circuits,  also  by  avoiding  the  carrying  of 
single-phase  primary  laterals  back  to  substations  for 
individual  switching.  The  common  neutral  for  primary 
and  secondary  circuits  offers  a  substantial  gain  of  this 
kind. 

More  extensive  joint  use  of  poles  by  power  and  com¬ 
munication  companies,  besides  offering  substantial  econ¬ 
omies,  will  profit  in  increased  jniblic  convenience  and 
improved  public  relations. 

Many  problems  of  distribution  planning  are  often 
added  to  the  duties  of  the  construction  and  maintenance 
staffs.  I  believe  this  is  false  economy,  for  these  prob¬ 
lems  are  sufficiently  basic  and  complex  to  require  sys¬ 
tematic,  concentrated  engineering  development. 

.Alertness  and  ingenuity  will  discover  more  frequent 
opiX)rtunities  for  shifting  idle  or  partially  loaded  equip¬ 
ment,  in  lieu  of  purchasing  new,  to  locations  where 
increased  capacity  is  re(|uired.  For  e.xample,  a  careful 
check-up  of  the  loading  of  distribution  transformers  may 
unexi^ectedly  show  frequent  cases  of  needless  over¬ 
capacity. 

With  small  adjustments  or  modifications,  many  hy<lro- 
generating  units  may  be  arranged  for  quick  starting  and 
synchronizing,  automatically  if  desired,  or  for  running 
as  condensers  with  the  gates  closed,  ready  for  quick 
emergency  pick-up. 

AA’hen  additional  power  output  is  required  from  exist¬ 
ing  steam  plants,  particularly  for  carrying  peak  loads. 
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the  engineer  can  frequently  work  out  economic  capacity 
increases  for  relatively  small  ex|)en(litures.  These  might 
comprise  a  moderate  increase  in  steam  pressure,  use  of 
a  fuel  such  as  oil  or  gas,  in  addition  to  coal,  to  increase 
boiler  output ;  change-over  of  lx)ilers  having  low  load 
factor  duty  from  coal  to  oil  or  gas  fuel  to  obtain  higher 
leaking  capacity;  reduction  in  steam  extraction  from 
the  higher  pressure  bleed  points  of  turbines,  to  permit 
greater  maximum  outputs;  more  strenuous  repair  work 
to  avoid  long  boiler  or  turbine  outage  for  maintenance. 

Simplified  design  and  lower  costs  for  system  extensions 

Among  the  presently  recognized  items  that  can  con¬ 
tribute  to  simplifications  and  economies  are: 

Reduction  in  the  number  of  system  voltage  levels  with  the 
elimination  of  intermediate  transformations;  the  lower  distribu¬ 
tion  voltages  may  well  give  way  to  higher  distribution  voltages, 
especially  so  in  extensions  to  new  areas.  These  are  items  of 
large  imix)rtance  in  both  investment  and  operating  economies. 

In  the  field  of  service  to  the  farm  there  is  room  for  large 
gains.  A  systematic  planning  procedure  is  timely  in  predicting 
the  needs  and  locating  and  proportioning  the  facilities  for  build¬ 
ing  up  service  in  a  given  area.  I  have  in  mind  one  operating 
company  that  faced  the  farm  service  situation  squarely  just  a 
few  years  ago.  It  was  treated  as  a  major  engineering  problem. 
Thorough  system  planning  methods  were  applied.  Although  in 
thin  territory,  an  outstandingly  low  investment  per  customer  has 
been  achieved  for  facilities  planned  to  provide  service  to  the 
entire  area. 

For  serving  areas  of  heavy  load  density  the  secondary  network 
system  is  demonstrating  very  real  merit  in  investment,  operating 
cost  and  in  quality  and  dependability  of  service.  With  the  sim¬ 
plifications  and  adaptations  that  are  either  under  way  or  that 
reasonably  may  l)e  expected,  the  secondary  network  may  well 
be  extended  to  overhead  duty. 

T  T 

Correcting  forTemperature  Errors 
of  NVatt-Hour  Meters 

By  G.  W.  STUBBINGS 

London,  Eiufland 

.Mtliough  the  effect  of  temperature  variation  on  the 
accuracy  of  an  induction  type  watt-hour  meter  is 
relatively  small,  and  very  small  with  modern  com- 
])ensated  meters,  it  is  often  desirable  to  be  able  to 
estimate  the  change  in  the  rate  of  registration  of  a  meter 
which  is  ojierating  at  a  different  temperature  from  that 
at  which  it  was  calibrated.  The  problem  of  temperature 
correction  is  complicated  by  the  fact  that  the  change  in 
accuracy  depends  not  only  on  the  temperature  but  also 
on  the  ])ower  factor  of  the  circuit  metered.  The  change 
in  accuracy  of  an  induction  meter  is  generally  less  than 
0.1  ])er  cent  per  degree  C.  temperature  change,  with  a 
circuit  ]x)wer  factor  of  unity,  but  with  a  power  factor 
of  0.5  lagging  the  effect  of  temperature  becomes  very 
small  or  even  negative  in  some  cases.  The  induction 
meter  thus  really  has  two  tem|x;rature  coefficients,  the 
one  applying  to  the  effect  of  temperature  change  on  the 
unity  |X)wer  factor  calibration  of  the  meter,  and  the 
other  applying  to  a  change  in  lagging  produced  by  a 
variation  of  tem|ierature. 

The  actual  causes  of  the  effect  of  temperature  change 
on  meter  accuracy  fall  under  two  heads  (see  Electrical 
World,  December  20,  1930,  page  1127).  The  reduction 
of  the  flux  of  the  permanent  brake  magnet  with  a  rise 
of  tem|)erature  tends  to  cause  over-registration.  The 
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For  underground  areas  cable  buried  directly  in  the  ground, 
long  a  European  practice,  is  proving  to  be  applicable  for  fre¬ 
quent  use  even  under  American  conditions.  It  affords  substan¬ 
tial  savings  over  conventional  conduit  construction  where  few 
cables  are  required. 

Complicated  circuit  diagrams  and  switching  and  control 
arrangements,  providing  much  flexibility  and  multiplicity  of 
safeguards,  have  been  the  trend  in  station  and  substation  prac¬ 
tice.  Simplification  of  switching  equipment  and  circuit  arrange¬ 
ments  will  be  beneficial. 

In  generating  station  design  care  must  be  taken  that  in  pre¬ 
dicting  the  economies  of  a  new  development  the  use  factor 
assumed  for  equipment  be  not  too  high.  It  may  be  found  more 
economical  to  provide  low  cost  peaking  capacity  of  only  mod¬ 
erate  efficiency  than,  as  has  been  the  custom  in  this  country,  to 
make  the  new  plant  of  an  efficiency  higher  than  the  last  one. 
Investment  in  structures  may  be  reduced  by  such  expedients  as 
laying  out  equii)ment  to  reduce  the  volume  of  building  and  reduce 
the  loads  supported  by  the  steel  work,  using  lower  cost  wall 
and  roof  materials,  placing  in  the  open  certain  equipment  that 
lias  heretofore  been  housed ;  using  large,  and  therefore  a  small 
number  of  boiler  units,  not  infrequently  one  to  a  turbine,  and 
using  large  turinne  units,  with  due  regard  to  economical  working 
within  the  load  curve. 

The  controlling  economies  of  any  industry  are  con¬ 
tinually  in  a  state  of  flux,  and  particularly  so  under 
conditions  such  as  now  confront  us.  In  the  present 
])eriod  investment  carrying  charges,  especially  interest 
and  taxes,  are  increasing;  labor  costs  are  decreasing. 
The  engineer  must  determine  the  proper  balance  and 
strive  to  maintain  this  balance  in  step  with  the  average 
change  in  the  factors  entering  therein.  Ffir  the  immedi¬ 
ate  future  this  lialance  requiresi  that  investment  costs  be 
lowered  even  though  labor  oi>erating  expense  is  in¬ 
creased. 
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Degrees  Centigrade 


Temperature  error  for  any  power  factor 

The  effect  of  a  priven  temperature  chanpe  can  be  calcu¬ 
lated  for  any  circuit  power  factor  provided  that  these 
effects  be  known  at  two  power  factors,  say  at  unity  and 
0.5.  In  the  acconipanyins  diagram  the  graphs  connect¬ 
ing  meter  error  and  temperature  for  power  factors  of 
unity  and  0.5  are  typical  of  the  uncompensated  meter. 

The  difference  between  the  two  temperature  errors  for  a 
rise  of  25  deg.  in  this  case  is  about  1.7  per  cent.  Divid¬ 
ing  this  figure  by  the  tangent  of  60  deg.,  we  find  that 
the  change  in  the  phase  of  the  voltage  fiux  for  a  ri.se  in 
temperature  of  25  deg.  Is  about  0.1  radian.  To  obtain 
the  change  in  accuracy  for  any  other  power  factor  we 
have  simply  to  multiply  this  radian  measure  by  the 
corresponding  tangent  of  the  circuit  phase  angle.  The 
series  of  graphs  for  various  power  factors  is  thus  deter¬ 
mined,  so  that  the  change  in  accuracy  of  the  meter  for 
any  temperature  change  and  any  power  factor  can  read¬ 
ily  be  inferred.  Krror  in  graph  is  fast. 

increase  in  the  resistances  of  the  voltage  circuit  and  of 
the  plate  or  band  used  for  lagging,  due  to  temperature 
rise,  causes  a  lead  in  the  phase  of  the  alternating  flux 
due  to  the  meter  voltage.  As  the  resistance  changes  are 
in  practice  small,  we  may  legitimately  assume  that  the 
angular  change  in  the  phase  of  the  voltage  flux,  like 
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the  change  in  the  resistances,  is  proportional  to  the  tein-  phase  of  the  voltage  flux  expressed  in  radians  (one 
|)erature  change.  The  over-all  effect  of  temperature  radian  equals  57.3  deg.). 

variation  thus  may  be  taken  numerically  equal  to  the  This  approximate  procedure  would  of  course  he 
sum  of  the  change  in  calibration  and  the  product  of  the  almost  entirely  unnecessary  for  temi^erature-comi^ensated 
tangent  of  the  circuit  phase  angle  into  the  shift  in  the  meters  produced  in  the  last  three  or  four  years. 


Refrigeration  Sales  Exceed  Quota 

By  J.  E.  DAVIDSON  and  distributors  who  are  members  of  the  St.  Louis 

Chairman  N.E.L.A.  Electric  Refrigeration  Bureau  bureau,  these  dealers  and  distributors  sold  92.2  per  cent 

of  all  the  refrigerators  and  the  central  station  was  quite 


IX  THE  sixteen  months  of  the  Refrigeration  Bureau’s 
existence*  1,230,000  household  electric  refrigerators 
have  been  sold,  representing  more  than  a  quarter  of 
a  billion  dollars  in  sales  to  the  electric  refrigeration  in¬ 
dustry  and  nearly  thirty  millions  of  dollars  of  new  annual 
revenue  to  central  stations. 

Conservative  counting  indicated  that  approximately 
950,000,  or  95  per  cent,  of  the  national  quota  were  sold 
in  1931.  It  has  been  impossible  to  trace  all  sales,  but  T 
am  convinced  that  actual  sales  exceeded  the  million  mark, 
and  this  in  a  year  which  was  a  dismal  one  in  most  lines 
of  business.  The  goal  of  the  bureau  is  “Another  Million 
in  1932.”  Sales  for  the  first  four  months  were  261, (XX), 
or  more  than  a  fourth  of  the  year’s  quota. 

The  bureau  has  brought  together  into  a  business 
brotherhood  the  refrigeration  interests  in  more  than 
8,000  communities,  radiating  from  more  than  400  major 
cities.  It  has  brought  together  the  refrigeration  and 
central-station  industries  in  the  sympathetic  understand¬ 
ing  of  mutual  problems  and  their  solution.  It  has  pointed 
out  alsd  the  way  whereby  central  stations  and  all  sellers 
of  electrical  merchandise  may  work  together  in  harmony 
with  profit  to  both.  It  has  actually  built  up  a  new  un¬ 
written  code  of  business  ethics  and  fair  dealing. 

Mr.  Dealer,  being  a  good  business  man.  could  not 
help  admitting  that  if  all  the  refrigerator  dealers  in  town 
could  get  together  in  a  co-operative  electric  refrigeration 
.show  it  would  he  a  great  business-getter.  He  could  not 
I'.elp  admitting  that  some  joint  newspaper  advertising 
would  do  good  and  that  if  the  cost  were  split  up  among 
a  number  of  dealers  it  would  scarcely  be  felt ;  that  any¬ 
thing  which  stirred  up  the  public  about  electric  refrigera¬ 
tion  was  all  to  the  good.  In  other  words,  he  began  to 
realize  that  his  toughest  competitor  was  not  his  rival 
refrigerator  dealer,  but  all  business  competing  for  a  share 
of  the  consumer’s  dollar. 

Accomplishments  in  four  cities 

The  St.  Louis  bureau  has  been  active  for  a  year.  It 
has  fostered  co-operative  exhibits,  local  advertising,  ])rize 
contests.  Its  quota  for  refrigerator  sales  in  1931  was 
5  per  cent  of  its  domestic  lighting  customers,  or  11,500. 
This  5  per  cent  ratio  was  the  nation-wide  basis  of  quotas. 
Actually,  24,144  refrigerators  were  sold  in  St.  Louis  in 
1931  — more  than  twice  the  quota. 

But  even  so,  much  more  important  are  the.se  additional 
tacts.  While  the  central  station  is  in  direct  competition 
!<)r  refrigerator  sales  with  the  160  refrigerator  dealers 

*Actk’e  since  March  1,  1931. 
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satified  to  sell  but  7.8  per  cent.  Xot  only  was  the  central 
station  satisfied  to  sell  this  small  percentage  of  the  total 
but  it  gladly  contributed  three-fifths  of  all  the  funds  of 
the  St.  Louis  bureau.  C.  E.  Michel,  who  directed  the 
work  of  this  bureau,  considers  that  the  added  domestic 
load  from  more  than  24,000  new  refrigerators  is  pretty 
good  business  for  his  company.  I  anv  sure  that  he  has 
no  regret  because  his  company  sold  less  than  8  per  cent 
of  these  new  refrigerators.  I  am  pretty  sure,  too,  that 
the  1()0  dealer  members  of  the  bureau  in  St.  Louis  do 
not  begrudge  the  central  station  its  modest  proportion 
in  the  big  sales  total.  They  are  appreciative  of  the  tre¬ 
mendous  aid  the  central  station  has  been  in  fostering 
the  local  bureau  and  in  making  possible  a  new  record 
of  sales  for  the  whole  St.  Louis  refrigeration  business. 

In  this  one  example  you  have  the  complete  answer  as 
to  why  the  Electric  Refrigeration  Bureau  is  a  success — 
the  proof  that  a  central  station  can  sell  electric  refriger¬ 
ators  and  still  be  on  excellent  terms  with  local  refrig¬ 
erator  dealers. 

In  Boston  the  electric  refrigerator  sales  quota  for 
1931  was  15,000.  However,  17,850  electric  refrigerators 
were  sold,  of  which  the  central  station  sold  11  per  cent. 
In  Philadelphia  the  quota  was  25,500  refrigerators  and 
actual  sales  were  slightly  over  30,000.  The  central  sta¬ 
tion  sold  9.2  per  cent  and  contributed  $25,000  toward 
the  total  of  $40,000  expended  by  the  Philadelphia  Elec¬ 
tric  Refrigeration  Bureau.  In  Kansas  City  the  quota 
was  5,400  refrigerators  and  9,485  were  sold,  of  which 
the  central  station  sold  about  5  per  cent. 

Points  way  to  better  trade  relations 

■As  to  the  future,  the  Electric  Refrigeration  Bureau 
will  continue.  More  local  bureaus  will  be  established. 
Central  stations  and  local  sales  outlets  will  work  in  even 
closer  friendship  and  harmony.  And  as  time  goes  on 
these  local  bureaus  will  demonstrate  again  and  again  the 
fact  that  the  central  station  can  sell  electrical  merchan¬ 
dise  in  so  fair  a  manner  and  with  such  effective  co¬ 
operation  with  other  sales  outlets  that  the  most  cordial 
and  friendly  relations  result. 

As  a  shining  light  in  the  darkness,  the  Electric  Re¬ 
frigeration  Bureau  illuminates  the  clear  path  for  projjer 
trade  relations  and  increased  sales  in  all  lines  of  electrical 
merchandising  for  the  central  station,  local  dealers,  dis¬ 
tributors,  jobbers  and  manufacturers. 

Erom  the  electrical  industry  I  ex|xict  to  see  the  bureau 
idea  spread  to  other  lines  of  business.  A  new  era  will 
evolve  from  such  co-operation,  in  which  inevitably  busi¬ 
ness  will  be  l^etter  and  cleaner. 
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Seven  foot-candles 
proves  adequate 


By  C  H.  BRONNER 

Li(/litiu(/  Seri'ice  Dct'artmcnt , 
Consolidated  Gas,  Electric  Li(jht 
&  Po^oer  Company, 
Baltimore,  Md. 


Athletic  Field  Illumination 


Promotes  Diversified  Sports 


Night  football  admittedly  lacks  full  conformity 
with  many  of  the  traditions  of  the  game,  hut  it 
is  well  not  to  lose  sight  of  the  fact  that  football  is 
the  main  support  of  all  other  collegiate  sports.  When 
unfortunate  circumstances  result  in  a  poor  season  for 
the  former  the  latter  are  sure  to  suflFer.  The  colleges 
that  had  the  courage  to  violate  tradition  and  install  light¬ 
ing  for  night  football  amazed  the  collegiate  world  with 
their  increased  attendance.  Consequently  the  athletic 
association  of  Johns  Hopkins  University  in  1930 
decided  to  light  the  football  field  at  Homewood.  As  a 
result  many  fond  i)arents  and  other  football  enthusiasts 
who  were  unable  to  leave  their  business  to  attend  after¬ 
noon  games  have  since  been  able  to  enjoy  the  night  games 
under  conditions  in  some  cases  even  more  favorable 
than  in  the  afternoon. 

The  problem  of  lighting  this  field  was  carefully  studied 
by  engineers  from  both  the  university  and  the  local  pub¬ 
lic  utility  from  the  standpoint  of  initial  cost,  cost  of  main¬ 
tenance,  permanence  of  the  installation  and  the  results 
to  be  obtained  in  field  illumination.  Previous  installations 
were  studied  with  the  idea  of  pfofiting  by  their  experi¬ 
ence  and  adding  what  improvements  were  possible  with¬ 
out  exceeding  the  $10,000  budgeted  allowance  for  the 
purpose.  The  performance  of  the  resulting  installation 
has  justified  this  careful  study. 

The  installation  consists  of  96  kw.  in  32  twin-lamp, 
open-type  projectors,  sixteen  on  each  side  of  the  field. 
Each  of  these  projectors  contains  two  1.500-watt  lamps 
with  each  lamp  wired  through  a  separate  fuse  to  opposite 


sides  of  a  three-wire,  120-240-volt  system.  Two  pro¬ 
jectors  are  mounted  on  each  of  the  four  end  poles  and 
three  on  each  of  the  remaining  poles,  with  provisions  for 
an  additional  projector  on  the  end  poles  should  this  be 
desirable.  The  twelve  poles  supporting  these  projectors 
are  65  ft.  long  and  were  fabricated  from  five  sizes  of 
standard  steel  pipe  beginning  with  9-in.  pipe  at  the 
bottom  and  diminishing  in  1-in.  steps  to  5-in.  pipe  at  the 
top.  At  each  joint  the  larger  pipe  is  shrunk  to  the  smaller 
pipe  and  welded.  The  poles  are  set  in  the  ground  8  ft. 
and  concreted,  and  they  project  out  of  the  ground  57  ft. 
They  are  spaced  at  intervals  of  50,  60,  80,  60  and  50  ft. 
down  each  side  of  the  field,  starting  from  either  goal  line. 

In  order  to  include  the  cinder  track  and  leave  the  entire 
field  unobstructed,  the  poles  are  placed  outside  of  the 
fence  inclosure,  which  is  approximately  43  ft.  from  the 
side  line,  thus  spacing  the  poles  about  250  ft.  apart  across 
the  field. 

Three-wire  service  facilitates  control 

The  wiring  of  the  installation  was  simplified  by  treating 
each  side  of  the  field  as  a  separate  unit.  The  ])ower  com¬ 
pany  feeds  the  field  from  two  points,  placing  the  trans¬ 
former  poles  in  line  with  the  steel  poles  and  within  35  ft. 
of  the  last  pole,  thus  reducing  the  length,  and  consequently 
the  size,  of  the  secondary  wires  to  a  minimum.  Two 
wooden  cabinets  are  built  on  each  transformer  pole  about 
3  ft.  from  the  ground,  one  to  house  the  power  company’s  I 
meters  and  equipment  and  the  other  to  house  the  switches 
and  main  cut-outs.  Each  side  of  the  No.  4/0  three-wire 
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Soccer,  polo  and  lacrosse  as  well  as  football 

The  university  has  not  solicited  outside  teams  to  use 
the  field  for  night  games,  yet  before  the  field  was  fin¬ 
ished  one  of  the  local  schools  had  chartered  the  field,  and 
out  of  eight  football  games  played  in  the  fall  of  1930 
five  were  by  outside  contestants  who  rented  the  field. 
The  three  games  played  by  the  university  team  resulted 
in  twice  the  amount  of  gate  receipts  that  would  have 
been  expected  in  the  daytime.  Since  this  time  the  field 
has  been  used  for  night  soccer,  the  visiting  team  being 
the  Glasgow  Celtics  of  Scotland,  a  championship  lacrosse 
game  at  night  between  Canada  and  the  United  States,  a 
South  Atlantic  championship  track  meet  at  night  and 
seven  games  of  night  i)olo  between  various  teams.  While 
the  intensity  is  only  7  foot -candles,  there  has  been  noth¬ 
ing  hut  the  most  favorable  comment  from  jdayers,  spec¬ 
tators  and  newspaper  critics  in  the  matter  of  an  adequate 
amount  of  illumination  sufficiently  free  from  annoying 
glare. 


university,  details  of  which  may  he  seen  in  the  accom¬ 
panying  illustration.  The  ]iole  clamps,  davit  supports  and 
fittings  are  cast  iron,  while  the  crossarms,  davit  and  ])lat- 
form  supports  are  made  of  galvanized  pipe.  The  plat¬ 
form  itself  is  simply  a  hoard  laid  across  the  pipe  support 
and  having  cleats  fastened  to  it  to  keep  it  from  slipping 
out  of  place.  This  platform  is  disposed  of  when  not  in 
use  by  pushing  it  hack  against  the  pole  or  lowering  it  to 
the  ground  by  means  of  the  davit.  The  davit  holds  the 
projector  at  its  balance  point  immediately  over  its  sup¬ 
port  so  that  it  may  he  fastened  in  place  without  difficulty. 
So  far  the  hurned-out  lami)S  have  been  renewed  and  the 
projectors  have  been  repainted  from  the  platform  with¬ 
out  moving  the  projectors  from  the  predetermined  ad¬ 
justment  made  before  the  system  was  ever  turned  on. 


Clamp  Tightens  Meter  Test  Connections 

On  meter  test  hoards  fitted  with  groui)s  of  spring- 
supported  fingers  which  fit  into  the  meter  terminal  l)l(Kks 
and  which  make  the  operation  of  connecting  a  meter  for 
test  merely  a  matter  of  setting  it  in  place  there  is  some 
possibility  of  poor  connection  at  one  or  another  terminal 
due  to  diflferences  of  spring  strengths  on  the  finger  con¬ 
nectors.  This  danger,  remote  as  it  may  appear  to  some 
meter  men,  is  removed  from  the  range  of  possibility  in 
the  testing  room  practice  of  the  Toledo  Edison  Company. 
Just  above  the  hanger  stud  of  each  meter  position  on  the 
test  hoard  is  a  flat  fiber  eccentric  cam.  Half -circle  rota¬ 
tion  of  the  cam  forces  the  meter  down  against  the  si)rings 
of  the  connector  fingers  and  holds  it  tightly  against  them, 
thus  assuring  perfect  contact  in  each  terminal. 


Readjustment  of  the  two  projectors  on  each  end  pole  was 
made  only  for  lacrosse  and  polo. 


Rural  Substation  Developed  \ 


By  GEORGE  H.  LANDIS 

Assistant  General  Snperintendeiit  of  Poxoer 
Central  Hudson  Gas  &  Electrie  Corporation 


vestment  necessary  for  voltage  regulation  afforded  in 
urban  areas. 

To  provide  a  substation  design  that  would  suit  the 
class  of  service  described  a  study  was  undertaken.  The 
requirements  which  had  to  he  met  were : 

1.  The  installed  cost  must  he  low. 

2.  With  change  in  load  center,  it  must  he  possible  to 
move  the  substation  easily  and  economically. 

3.  The  substation  must  provide  voltage  regulation  to 
compensate  for  both  transmission-line  and  primary-line 
drop. 

4.  It  must  he  easily  and  safely  maintained. 

5.  It  must  he  inconspicuous,  of  pleasing  appearance 


Fig.  1 — Metal-clad  rural  substation  opened 
to  show  features 


and  present  a  minimum  public  liability  hazard. 

6.  Ready  removal  and  replacement  of  any  ])iece  of 
apparatus,  particularly  the  transformer,  must  he  jiossihle 


On  the  extreme  left  is  an  oil-filled  <'ompartment  in  which  jjl  case  of  breakdown. 


the  supply  cable  terminate.s.  The  tap-chanKins  meclia- 
nisni  for  voltapre  reprulation  is  normally  immersed  in  oil 


7.  Opportunity  to  add  feeder  circuit  breakers  readily 


!ind  is  operated  by  motor  below.  Xote  steel  barrier  be¬ 
tween  hinged  switchboard  and  line  parts. 


and  economically  as  load  conditions  demand  must  he 
afforded. 


^TT^llR  rajiid  growth  of  line  extensions  and  loads  in 
d  .  rural  areas  has  necessitated  the  installation  of 
A  small  automatic  substations  at  approximate  load 
centers  throughout  such  areas.  The  length  of  feeders 
radiating  from  such  substations  has  required  careful  in¬ 
vestigation  into  regulation  and  detailed  study  as  to  ])rol)- 
ahle  growth  in  the  area  served  to  determine  the  best  loca¬ 
tion  of  such  a  substation  to  meet  the  future  demands. 
Such  a  station  must  often  be  located  near  rural  com¬ 
munities  where  good  ajipearance  is  a  factor.  Being  un¬ 
attended,  barriers  erected  to  ])revent  unauthorized  entry 
may  sometimes  be  ineffective,  and  accidents  to  tres¬ 
passers  have  been  known  to  (Kxur. 

rural  territory  such  as  described  is  rei)resented  by 
b  ig.  2,  which  shows  one  of  several  areas  served  by  the 
Central  Hudson  Gas  &  Electric  Corporation,  Normally 
the  distribution  feeders  from  each  substation  operate  as 
radial  feeders,  but  they  are  gradually  being  extended,  as 
additional  customers  are  connected,  and  are  becomitig 
station  tie  lines.  Ultimately,  as  load  conditions  war¬ 
rant  and  these  tie  feeders  are  completed,  this  will  allow 
any  station  to  l)e  taken  out  of  service  for  maintenance 
without  causing  interruptions  of  service.  Due  to  the 
length  of  feeders  it  is  evident  that  the  removal  of  a 
station  from  service  should  be  made  only  during  light¬ 
load  periods,  although  in  emergencies  service  may  be 
maintained  with  voltage  variations  somewhat  greater 
than  normally  allowable,  l^'or  those  infrequent  occasions 
rcxpiiring  that  a  substation  be  removed  during  peak-load 
conditions,  this  class  of  service  cannot  warrant  the  in- 


In  collaboration  with  the  General  Electric  Company  a 
design  was  prepared  and  a  unit  built  which  meets  all 
the  requirements.  The  development  of  the  medium- 
voltage  network  unit  with  a  regulating  transformer 
afforded  a  basis  for  the  design.  Simplification  of  the 
breaker  and  control  layout,  using  low-duty  oil  circuit 
breakers,  allowed  the  construction  of  an  inexpensive  unit, 
comparable  in  cost  with  a  small  rural  substation  of  ordi¬ 
nary  exposed-type  construction. 

The  complete  substation  installed  at  Washington 
Hollow  is  shown  in  Fig.  1,  with  doors  and  compartments 
opened  to  show  the  details  of  construction.  This  installa¬ 
tion,  consisting  of  a  750-kva.  transformer  and  one  feeder 
circuit  breaker,  occupies  a  ground  area  of  only  10x13  ft. 
Each  additional  feeder  will  add  5  ft,  to  the  latter  dimen¬ 
sion. 

The  power  supply  to  the  transformer  is  brought 
through  a  three-conductor,  type  H,  25,000-volt  under¬ 
ground  lead-covered  cable  from  an  overhead  transmis¬ 
sion  line  approximately  500  ft.  away.  This  cable  ter¬ 
minates  in  a  disconnecting  pothead  bolted  to  an  oil-filled 
com])artment  mounted  on  the  transformer  case.  By  dis¬ 
connecting  the  terminals  in  the  compartment  the  pot- 
head  can  be  removed  from  the  housing  without  discon¬ 
necting  the  cable.  This  permits  easy  removal  of  the 
transformer  in  case  of  failure. 

Housed  in  the  oil-filled  compartment  (Fig.  3)  is  a 
tliree-])ole,  gang-operated  disconnect  switch,  which  is 
adequate  to  break  the  magnetizing  current,  but  not  the 
load  currents.  This  switch  is  electrically  interlocked  to 
l)revent  its  operation  except  when  all  feeder  breakers  are 
open,  .\bove  the  disconnect  switch  compartment  are 
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iMeet  Seven  Requirements 


Pul  vers 
Comers 


Smi+hfield 


,S+anforolville 


mounted  three  S  &  C  fuses  in  an  insulated  and  barriered 
housing.  A  hinged  door  allowing  access  to  the  fuses  is 
mechanically  interlocked  with  the  disconnect  switch,  re¬ 
quiring  this  switch  to  be  in  the  o])en  position  before  the 
(loor  can  be  opened.  A  wire-glass  window  allows  in¬ 
spection  of  fuses  without  opening  the  fuse  compartment. 


Fig.  2— 

Typical  rural  area 
to  which  metal-clad 
substation  is  being 
applied 


lillbrook 


LEGEND 

66  kv.  lines 
33, 22  or  13.2 kv.  tines 
Wisfribution  He  lines 
\sinale  and polyphotse 
Vultimcdefy  allpotyphasi 
^future polyphase 
iahsH-iooHon  fie  tines. 
Ofherradiatclisf.  feeder 
Present  substations 


Fig.  3— 

Oil-filled  compartment 
in ‘which  supply  cable 
terminates 

Note  Kanp-operated  dis¬ 
connects  operable  from 
exterior  are  mechanically 
interlocked  with  door  over 
fuse  compartment.  The 
disconnects  are  also  elec¬ 
trically  interlocked  to  pre¬ 
vent  operatioii  except 
when  feeder  breakers  are 
open. 


o  Future  substations 


I  Bushings  through  the  transformer 
case  form  the  load-side  supixirt  of 
the  fuses. 

The  transformer  is  a  750-kva.. 
self-cooled,  three-phase,  60-cvcle, 
13.2(X)/22.900(  V)  —  2,3{X)/4,00()Y/- 
4,600/8,000  (Y)-volt  unit  with  a 
110-volt  tertiary  for  Y-Y  operation. 
A  nine-|X)sition  load-ratio  control 
(Pig.  4)  in  the  high-voltage  winding 
jtrovides  10  per  cent  voltage  regula¬ 
tion  under  load  in  steps  of  1.25  per 
cent.  This  is  operated  through  a 
combination  motor  and  spring-oper¬ 
ated  device,  which  changes  tap  jx)si- 
tions  in  a  small  fraction  of  a  second, 
without  interru])ting  the  circuit,  the 
ta])  winding  being  bridged  by  a  re- 
acior  during  the  tap-changing  period.  The  motor  driving 
this  mechanism  is  actuated  by  a  contact-making  voltmeter 
with  a  current-compensating  device,  allowing  bus  voltage 
compensation  for  average  line  drop  to  load  center. 

The  low-voltage  terminals,  brought  out  through  the  side 
of  the  transformer  case,  are  inclosed  in  a  steel  housing 
which  bolts  directly  to  a  standard  outdoor  type  steel 
switch  house.  This  contains  the  first  reclosing  feeder 
breaker  with  induction  overload  relays,  reclosing  timer, 
station  transformer,  metering  equiimient  and  the  contact¬ 
making  voltmeter.  Additional  feeders  may  be  attached 
to  the  unit  by  bolting  additional  switch  houses  to  the 
existing  house,  forming  a  continuous  inclosed  bus. 

Field  construction  for  the  installation  of  this  com¬ 
plete  unit  is  a  minimum,  as  it  is  only  necessary  to  install 
a  light  foundation,  with  underground  cable  leads.  The 
entire  unit  is  completely  wired  and  equipped  in  the  fac¬ 
tory,  the  only  erection  work  consisting  of  bolting  the 
transformer  to  the  switch  house  and  connecting  the 
cables. 

The  unit  requires  a  minimum  of  maintenance,  since  all 
parts  are  inclosed  in  steel,  and  all  parts  requiring  routine 
inspection  or  test  are  readily  accessible.  From  a  safety 
viewpoint  the  unit  is  ideal  since  there  are  no  exposed 


Fig.4— 

Combined  motor 
and  spring-operated 
device  actuates 
tap-changing  mechanism 
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are  usually  run  in  a  trench  in  the  sidewalk  hack  of  the 
curl).  Existing  conduits  are  used  if  advantageous.  Con¬ 
duits  are  installed  across  streets,  alleys  and  driveways. 

“When  the  municipality  furnishes  the  luminaire  type 
of  post  it  is  complete  with  base,  shaft  and  luminaire, 
less  socket,  receptacle  and  lamp.  The  municipal-owned 
post  for  alley  lighting  is  furnished  complete  with  radial 
wave  reflector,  less  socket,  receptacle  and  lamp.  The 
utility  company  erects  all  posts  and  furnishes,  installs 
and  maintains  all  wires,  cables,  transformers,  switches, 
incandescent  lamps,  etc.  The  first  luminaire  globe  is 
furnished  by  the  municipality,  all  replacements  thereafter 
are  made  by  the  utility  company.  In  case  of  breakage 
of  municipal-owned  post  the  municipality  furnishes  a 
new  one,  the  utility  company  furnishing  the  necessary 
labor  and  other  materials  for  re-erection  without  addi¬ 
tional  cost  to  the  municipality.” 

The  question  arises,  however,  whether  street-lighting 
rates  are  comparable  unless  more  conditions  are  stated 
and  what  important  factors  should  be  included  to  make 
the  data  have  any  significance. 


live  parts,  and  the  usual  practice  of  employing  a  high 
harhed-wire  fence  may  he  substituted  with  a  more  attrac¬ 
tive  and  less  expensive  fence  or  hedge. 

Since  little  of  the  exi)enditure  in  this  type  substation 
is  tied  up  in  non-movahle  equipment,  the  substation  can 
he  readily  moved  if  load  or  other  conditions  warrant 
such  a  change. 

'I'he  limited  operating  experience  covering  a  period  of 
three  months  fully  meets  the  expectations.  An  average 
of  60  tap  changes  daily  during  the  winter  peak  have 
indicated  the  possibility  of  maintaining  voltage  regula¬ 
tion  as  satisfactorily  as  with  the  conventional  voltage 
regulator. 


Data  on  tne  cost  to  the  government  of  the  District 
of  Columbia  of  operating  street  lights  have  been  sub¬ 
mitted  by  Walter  E.  Kern,  electrical  engineer  for  the 
district,  who  calls  attention  to  the  difficulty  of  obtaining 
similar  data  from  other  cities  and  suggests  a  compilation 
of  such  information.  Referring  to  the  District  of 
Columbia  street  lighting  he  says: 

"Underground  cables  from  the  transformer  manholes 

Street-Lighting  Rates  in  Washington,  D.  C. 

R.-ite 

per 

Type  of  Lamp  Number  .\nnum 

6.6amp.  are.  UG.nr .  1,092  $80.91 

6.  6amp.  are.  UG.  DC.,  t  win .  376  72.82 

Incandescent 

I.OOO-CP.UG.DC .  646  71.00 

I.OOO-CP.UG.DC.twin .  34  63.90 

600-CP.UG.CO .  48  55.45 

600-rP.UG.DC .  1.898  53.80 

600-CP.UG.  DC.,twin .  314  48.42 

600-CP.SP.  CO .  9  50.22 

400-CP.UG.CO .  58  47.21 

400-CP.UG.  D(' .  2,603  45.56 

400-CP.  UG.  DC.,twin .  8  41,00 

400-CP.UG.  CO.,  twin .  558  41.83 

400-CP.  OH.  CO .  0  35.64 

250-CP.UG.CO .  15'  30.78 

250-CP.UG.CO .  129  30.23 

250  CP.  UG.  CO.,  twin .  518  26.545 

250-CP.UG.DC .  7.919  28.58 

250-CP.OH.CO .  2,862  22.80 

250-CP.OH.CO..twin .  596  19.86 

250-CP.OH.CO .  37«  20.40 

250-CP.UG.CO..  multiple .  4  30.23 

250-CP.  UG.  DC.  multipletwin .  60  25.72 

lOO-CP.UG.CO .  37  19.08 

lOO-CP.UG.DC .  856  17  43 

lOO-CP.UG.  DC  .twin .  2  15.685 

lOO-CP.OH.CO .  59  13.20 

96-CP.UG.  DC.,  multiple .  17  17  43 

60-CP.UG.CO .  30  16.19 

60-CP.  UG.DC .  51  14  54 

60-CP.OH.CO .  4,326  11.70 

50-CP.UG.  CO.,  multiple .  50  16.19 

56-CP.  UG.  CO.,  multipletwin  .  12  13.91 

56-CP.  UG.DC,  multiple .  8  14.54 

56-CP.  OH.  CO . .  28  11.70 

Fire  alarm  desiftnatiun.  8  cp .  657*  7.50 


'I'wo  new  wrinkles  in  rubber  glove  testing  by  the 
'foledo  Edison  Company  permit  a  large  number  of 
gloves  to  he  checked  with  a  comparatively  small  equip¬ 
ment  installation.  One  is  a  motor-rotated  bus  in  the 
test  circuit  by  which  the  leakage  current  in  each  glove  is 
read  while  the  test  is  in  progress.  Six  gloves  are  in  the 
test  hath  at  one  time.  They  are  in  par^^el  under  10.000 
volts  for  three  minutes.  When  the  operator’s  stop  watch 
indicates  two  minutes  has  passed  he  starts  the  rotating 
bus  motor  and  the  milliammeter  is  cut  into  series  with 
each  glove  in  succession.  The  operator  notes  the  leakage 
currents  as  they  appear  on  the  meter.  At  the  end  of  the 
cycle  of  meter  indications  the  rotating  bus  motor  is  auto¬ 
matically  cut  out. 

The  other  time  saver  is  a  glove  drier.  The  gloves  are 
])laced  on  wire  frames  over  the  ends  of  the  vertical  risers 
from  the  trunk  air  pipe  and  air  is  blown  into  them.  The 
blower  is  one  that  was  salvaged  from  a  vacuum  cleaner. 
Compared  with  merely  hanging  the  gloves  on  a  line,  like 
Monday’s  washing,  the  blower  dries  out  the  gloves  in 
less  than  a  tenth  of  the  time. 


Energy  cost.  2  cents  per  kw.-hr.  Twin  rates  are  90  per  cent  of  single  rates. 
U.G.  denotes  underground  cables.  O.H.  denotes  overhead  wires.  CO.  denotes 
l>oet  owne<I  by  utilities  company.  D.C.  denotes  poet  owned  by  municipalit.y 
■  Spe<'ial  design  poet.  *  Hare  lamp.  *  A  23-watt  lamp  is  actually  used. 
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April  Revenue  6.4  per  Cent  Under  1931 


During  April  the  oj^rations  of  electric  light  atul 
j)o\ver  companies  continued  lower  than  in  the 
corresix)nding  period  of  1931,  as  had  been  the 
case  for  a  number  of  months.  Moreover,  the  spread 
from  the  preceding  year  was  widening.  As  is  ai)parent 
from  very  recent  weekly  reports  of  energy  output  the 
tide  has  apparently  turned,  hut  that  change  occurred 
much  too  late  to  l)e  reflected  in  the  general  o])erating 
data  for  April,  which  have  now  become  available. 


Energy  output  during  the  month  was  12  i^er  cent 
smaller  than  it  was  a  year  ago.  This  is  the  greatest  de¬ 
cline  for  any  month  thus  far  reported.  Similarly  the 
decrease  of  6.4  per  cent  in  revenue — from  $176,210,000 
to  $164,860,000— is  a  new  record.  Other  recent  per¬ 
centages  were:  December,  3.7;  January,  4.5;  February 
(one  day  longer  than  in  1931),  3.9;  March,  4.3. 

Operating  and  maintenance  exj>enses  fell  from  $75.- 
880,000  a  year  ago  to  $70,756,000,  almost  in  the  same 
ratio  as  revenue.  The  amount  shows 
little  change  from  the  two  preceding 
months. 

Of  the  total  energy  output  water 
power  contributed  46  per  cent,  an 
unusually  large  fraction.  The  amount 
from  this  source  was  almost  identical 
with  last  year’s  April.  Fuel  outinit,  in 
contrast,  has  for  each  of  the  past  four 
months  fallen  short  of  last  year's,  in 
the  corresponding  periods,  by  about 
20  per  cent.  This  indicates  a  reduc¬ 
tion  of  fully  600,C)(X)  tons  of  coal,  or 
its  ecpiivalent,  per  month  and  so  ac¬ 
counts  for  a  considerable  ])art  of  the 
diminution  of  operating  exi^en.ses. 
Thus  the  cut  in  wages  and  other  items 
falls  far  short  of  the  $5,0C)0,0(X)  dif¬ 
ference  in  operating  expenses  com¬ 
pared  with  1931. 

Every  geographical  region  rei)orted 
a  greater  decrease  in  revenue  com¬ 
pared  with  1931  than  in  March.  The 
smallest,  3.3  per  cent,  was  in  New 
England ;  the  largest,  8.9  ])er  cent, 
in  the  East  North  Central  States. 
Regions  west  of  the  Ap])alachian 
Mountains  all  had  a  greater  decrease 
than  those  along  the  Atlantic  Sea¬ 
board. 

On  the  basis  of  the  present  sta¬ 
tistics  on  output,  it  is  scarcely  to  he 
e.xpected  that  the  revenue  figures  for 
May  will  reveal  any  improvement 
over  April.  The  same  may  be  said 
of  June;  for  July  the  indications  are 
that  revenue  will  approach  that  in 
1931  a  little  more  closely. 


Average  Dooly  Energy  Genercx+eol 


'-'Average  for  preceoling  five  years- 
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Table  I — Energy  Output  of  Central  Stations  in  the  United  States 

Compared  with  Correspondins  Month  of  Previous  Year 


Month 

1932 

Cenerated,  Thousands  of  Kw.-IIr.* 

Purchased  for  Resale 

Total 

Hydro 

Fuel 

Generated 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

Tlious. 

Kw.-Hr. 

Per  Cent 
Inc. 

.lanviary . 

February . 

March . 

.3pril . 

7.082,464 

6.533,343 

6.805.693 

6.341,207 

--  5  4 

—  3.3 

—  8.4 

—  12.0 

2.929,308 

2,795.460 

2,908,794 

2,946,995 

-t-31.9 

-1-36.  I 
-f  16.  5 
—  0.2 

4.153.156 

3,737,883 

3,896.899 

3,394,212 

—  21.  1 
—20.7 
—21.  1 
—  20.0 

1,985.000 

1,874.000 

1.884,000 

1,650,000 

-f  1.0 
-h  3.0 
-f  6.9 
—  9.0 

Table  II — Regional  Operation,  Revenue,  Energy  Output,  in  April,  1932 


Compared  with  Corresponding  Month  of  Previous  Year 


Region 

Revenue 

Energy  Generated,  Thousands  of  Kw.-Hr.* 

Total 

Hydro 

Fuel 

Thousands: Per  Cent 
of  Dollars  |  Inc. 

Generated 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

United  States. . . . 

164,860 

—6.4 

6,341,207 

—  12.0 

2,946,995 

—  0.2 

3,394.212 

—20.0 

N>w  England . 

17,110 

—3.3 

435,654 

—  9.8 

296.953 

—  3.2 

138.701 

—21.  1 

Middle  .Atlantic.  .  . . 

44,640 

—4.6 

1,558,346 

—  9.  1 

512,979 

—  6.0 

1,045.367 

—  10.3 

Fa'*!  North  Central. 

38,910 

—8.9 

1,464,521 

—  14.5 

225,766 

-1-29.0 

1,238.755 

—  19.3 

"est  North  Central 

13,710 

—7.0 

408,257 

—  9.  1 

146,167 

-1-23.2 

262.090 

—20.7 

Eolith  Atlantic . 

18,780 

—4.3 

815,849 

—  10.7 

548,391 

—  S 

267,458 

—  19.8 

Fa.'^t  South  Central.. 

5,410 

—7.6 

274,415 

—  13.0 

233.848 

—  10.5 

40,567 

—27.2 

'V  est  South  Central . 

7,960 

—8.7 

309.008 

—  10.3 

18,877 

-f  106.0 

290.131 

—  13.7 

Mfiuntain . 

3,750 

—8.8 

190.305 

—25.0 

148.601 

—26.7 

41,704 

—  17.2 

Pacdic . 

14,590 

—8.  1 

884,852 

—  12.5 

815,413 

+  8.1 

69,439 

—  73.2 

*l!y  courtesy  of  U.  S.  Ceological  Survey,  with  deductions  for  operations  not  regarded  as  central-station 
operations. 


Table  III — Central-Station  Financial 
Operations  in  the  United  States 


Compared  with  Corresponding  Month  of  Previous 
Year 


Month 

Total  Grcjss  Revenue 
from  Sale  of  lanergy*' 

Total  Operating  and 
Maintenance 
Expensel 

1932 

Per  Cent 

1932 

Per  Cent 

Thousands 

Inc. 

Thousands 

Inc. 

Jan . 

188.010 

—4.5 

73,940 

—6.3 

Feb . 

175,110 

—3.9 

71,190 

—6.  1 

March .  . 

168.280 

—4.3 

70.690 

—7.6 

April. .  . 

164,860 

—6.4 

70,756 

-  6.7 

*.\ggregate  grcjse  revenue  from  consumers  and  from 
other  utilities  for  energy  for  resale,  involving  a  certain 
amount  of  duplication. 

1  Do  not  include  interest,  taxes,  depreciation  or  sink¬ 
ing  fund,  with  some  unavoidable  exceptions. 
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Men  of  the  Industry 


/.  D.  Donovan  Heads 
Iron  and  Steel  Engineers 

J.  D.  Donovan,  superintendent  of  the 
electrical  and  mechanical  departments 
of  the  Republic  Steel  Corporation  with 
offices  at  Canton  and  Massillon,  Ohio, 
was  elected  president  of  the  Association 
of  Iron  and  Steel  Electrical  Engineers, 


which  met  last  week  in  Pittsburgh.  Mr. 
Donovan  has  been  associated  with  iron 
and  steel  plants  for  the  past  26  years 
and  his  experience  was  obtained  with 
the  Carnegie  Steel  Company,  New 
^’ork  Steel  Company,  Midland  Steel 
Company,  later  with  the  Illinois  Steel 
Company  at  Gary,  Ind.,  then  with  the 
Lackawanna  Steel  Company  at  Lack¬ 
awanna,  N.  Y. 

Mr.  Donovan’s  election  to  the  presi¬ 
dency  of  this  engineering  society  follows 
many  years  of  service  on  national  steel 
mill  committees,  at  which  time  many 
specifications  and  cfxles  were  prepared 
whiclr  have  proved  of  immeasurable 
benefit  to  the  steel  mills  of  the  world. 
He  has  been  instrumental  in  assisting 
iif  the  preparation  of  the  specifications 
and  codes  covering  electric  overhead 
traveling  cranes,  standard  mill  type 
motors,  rules  for  the  safe  operation  of 
cranes  and  large  mill  type  motors  for 
driving  rolling  mills. 

▼ 

T.  \V\  Martin  Resigns  From 
Commonwealth  &  Southern 

Thomas  \V.  Martin,  president  of  the 
Commonwealth  &  Southern  Corporation 
since  192^),  has  resigned  from  that  posi¬ 
tion  and  will  be  succeeded  by  R.  C. 
Cobb,  chairman  of  the  board,  who  will 
occupy  both  offices.  Before  the  corpo¬ 
ration  was  organized  to  merge  the  Penn 
Ohio  Edison,  Commonwealth  Power 
and  Southeastern  Power  &  Light  com¬ 
panies  Mr.  Martin  was  head  of  the  last 
named.  He  is  president  of  the  .Alabama 
Power  Company,  a  subsidiary  of  Com¬ 


monwealth  &  Southern,  at  the  present 
time,  and  he  will  give  all  his  time  to 
the  duties  of  this  office.  Mr.  Martin 
will  continue  as  a  director  of  Common¬ 
wealth  &  Southern. 

T 

Alfred  D.  Flinn,  director  of  the 
Engineering  Foundation.  New  York, 
was  made  the  recipient  of  the  honorary 
degree  of^doctor  of  engineering  by  the 
W  orcester  Polytechnic  Institute. 

• 

JoH.v  B.  WTiitehe.\d,  dean  of  the 
School  of  Engineering,  Johns  Hopkins 
University,  was  awarded  tlie  Cresson 
medal  by  the  Franklin  Institute  of 
Philadelphia  at  the  medal  day  exercises 
held  May  18.  The  award  was  made  to 
Dr.  Whitehead  in  consideration  of  his 
many  original  investigations  of  dielec¬ 
tric  behavior  and  allied  subjects. 

T 

F.  D.  W^eber  Netv  President 
of  Electrical  Inspectors 

b'red  D.  W'eber,  who  was  elected  presi¬ 
dent  of  the  International  Association 
of  Electrical  Inspectors,  as  announced 
in  the  May  21  issue  of  the  Electrical 
World,  has  been  particularly  active  in 
the  inspection  branch  of  the  electrical 
industry,  having  helped  organize  the 
Northwest  Association  of  Electrical 
Inspectors  in  1926  and  having  serve<l 
as  its  secretary-treasurer  since  that 
time.  At  the  present  time  he  is  con¬ 
nected  with  the  Ore.gon  Insurance  Rat¬ 
ing  Bureau,  Portland,  in  the  capacity  of 
electrical  engineer. 

A  Californian  by  birth  and  a  gradu¬ 


ate  of  the  University  of  California.  Air. 
Weber,  after  a  period  of  sales  and 
engineering  work  with  the  W'esting- 
hou.se  Electric  &  Manufacturing  Com¬ 
pany  and  the  Allis-Chalmers  Manufac¬ 
turing  Company,  joined  the  Board  of 
Fire  Underwriters  of  the  Pacific  at 
Portland  in  19W  and  has  been  asso¬ 


ciated  with  this  organization  and  its 
successors  since.  He  is  a  member  of  the 
American  Institute  of  Electrical  Engi¬ 
neers,  the  Northwest  Electric  Light  & 
Power  Association,  the  Electrical  Coun¬ 
cil  of  the  Underwriters  Laboratories, 
Inc.,  and  of  the  electrical  committee 
of  the  National  Fire  Protection  Asso¬ 
ciation. 

• 

Thomas  Chandler,  president  of  the 
Edison  Sault  Electric  Company,  Sault 
Ste.  Marie,  Mich.,  has  been  made  presi¬ 
dent  also  of  its  newly  acquired  sub¬ 
sidiary,  the  Manistique  (Mich.)  Light 
&  Power  Company.  George  W.  Bald¬ 
win,  vice-president  of  the  Edison 
Sault  Electric,  will  serve  also  as 
e.xecutive  vice-president  of  the  Man¬ 
istique  property. 

T 

OBITUARY 

Prof.  Galtano  Ganassini,  one  of 
the  leading  authorities  on  hydro-electric 
installations  in  Italy,  died  recently  in 
Milan  in  his  fifty-eighth  year.  Pro¬ 
fessor  Ganassini  had  done  much  to  de¬ 
velop  the  water  power  resources  of  the 
country. 

G.  Herbert  Whittingham,  chair¬ 
man  of  the  board  of  the  Monitor  Con¬ 
troller  Company  of  Baltimore,  Md.,  died 
June  4  in  that  city,  after  a  brief  illness. 
He  was  65  years  of  age.  Mr.  W'hitting- 
ham  entered  the  electrical  business  in 
1888  and  was  one  of  the  early  leaders 
in  electrical  development. 

Richmond  Talbot,  a  member  of 
.Sanderson  &  Porter,  engineers,  died 
May  26,  at  his  home  in  Tuxedo  Park. 
New  York.  Mr.  Talbot  was  a  native  of 
New  York  City  and  a  graduate  of  Har¬ 
vard  University.  He  was  a  member  of 
the  American  Institute  of  Electrical 
Engineers. 

• 

John  H.  Bickford,  an  engineer  and 
architect  associated  with  the  design  of 
a  number  of  electric  lighting  and  rail¬ 
way  plants  in  various  parts  of  the  East, 
died  at  his  home  in  Salem.  Mass.. 
May  19.  He  was  born  72  years  ago 
at  .Alton,  N.  H.,  and  in  earlier  years 
was  engaged  in  telephone  work. 

• 

Dr.  F.  W.  Meyer,  professor  of  engi¬ 
neering  at  the  Carolo  Wilhelmina  Tech¬ 
nical  High  School  at  Brunswick,  Ger¬ 
many,  died  recently,  at  the  age  of  55. 
From  1911  to  1913  he  was  on  the  staff 
of  the  W’estinghouse  company  at  East 
Pittsburgh  and  later  was  engaged  in  re¬ 
search  work  at  the  Phoeni.x  Physical 
Research  Institute  of  Columbia  Uni¬ 
versity.  New  A'ork.  Professor  Meytr 
was  a  leading  German  authority  on 
electronics. 
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New  Equipment  Available 


Substitute  for  Rubber 
Has  Many  Advantages 

A  new  chemical  product  which  has 
practically  all  the  characteristics  of  ruh- 
i)cr,  hut  which  is  not  affected  by  solvents 
as  rubber  is,  has  been  announced  by  the 
'I'liiokol  Corporation,  Yardville,  X.  A 
number  of  leading  electrical  manu¬ 
facturers  are  testing  ‘‘Thiokol”  for  use 
in  the  following  applications:  Pro¬ 
tective  covering  for  underground  low- 
voltage  cable,  connections  for  oil-filled 
cables  for  transmission  use.  submarine 
cables,  ignition  cables  to  protect  against 
oils  and  corona  conditions,  for  protect¬ 
ing  drop-cords  against  oil  in  machine 
>hops,  wiring  for  plants  having  corro* 
'ive  fumes  such  as  those  in  powder  and 
dye  factories,  transformer  gaskets,  high- 
voltage  cable  covering  in  place  of  lead 
for  protection  against  soil  and  corona 
conditions. 

W  hen  in  contact  with  oils,  “Thiokol’s” 
physical  properties  as  regards  tensile 
-trength,  abrasion,  etc.,  are  much  better 
than  even  the  best  rubber  stocks,  it  is 
claimed.  W'diereas  rubber  loses  as  much 
as  90  per  cent  of  its  tensile  strength 
when  immersed  in  gasoline,  “Thiokol” 
compound  retains  all  its  qualities.  Un¬ 
like  rubber,  it  does  not  age  in  storage. 
Oxygen  does  not  appear  to  affect  it. 
Iv.en  the  ozone  generated  during  elec¬ 
trical  corona  tests  docs  not  cause 
degradation,  although  rubber  breaks 
down  in  a  short  time. 

T 

Improved  A.C.  Relays 
Offer  Pressure  Contact 

.\cw  forms  of  alternating-current  re¬ 
lays  developed  for  accurate,  chatterless 
performance  and  known  as  type  X20 
are  announced  by  the  Leach  Relay  Com- 
I)any,  San  Francisco,  Calif.  Operating 
on  a  different  principle  than  the  cus¬ 
tomary  types,  the  design  uses  a  sta¬ 
tionary  armature  and  moving  field  and 
advantage  is  taken  of  the  inertia  of  the 
coil  and  core  to  assist  in  overcoming 
chatter.  This  plan  of  construction  ancl 
operation  is  said  to  develop  a  greater 
consistent  pull  and  heavier  contact 
pressure  with  a  given  input  than  in 
other  types  using  the  light-moving 
armature  construction. 

Some  of  the  advantages  of  these  re¬ 
lays  are:  A  fully  laminated  armature 
and  core  for  the  reduction  of  heating 
and  general  all-around  efficiency  in¬ 
crease  :  the  armature  is  cast  into  the 
molded  bakelite  base,  which  holds  it 
secure  and  rigid :  the  surface  is  then 
faced  off  properly  to  receive  the  poles 


of  the  moving  core ;  the  combination  of 
a  rigid  armature  and  a  comparatively 
heavy  moving  element  further  assists 
in  overcoming  flutter,  chatter  and  hum ; 
the  shading  ring  does  the  rest. 

The  type  X20  relays  may  be  had  for 
either  a.c.  or  d.c.  operation,  the  a.c.  from 
6  volts  to  115  volts  and  the  d.c.  from  2 
to  24  volts. 

T 

Arcl  css  Disconnect  Cartridge 

The  new  Matthews  arcless  disconnecting 
cartridge,  recently  introduced  by  the 
W’.  X.  Matthews  Corporation.  St.  Louis, 
Mo.,  combines  in  a  single  unit  a  manu¬ 


ally  operated  disconnecting  cartridge 
and  automatic  fuse  protection  wherein 
the  arc  accompanying  disconnection  is 
confined  within  the  fiber  fuse  cartridge. 
This  new  cartridge  has  a  special  top 
terminal  on  a  bakelite  covered  horn 
fiber  tubing,  which  permits  instant  dis¬ 
connecting  by  merely  pulling  or  bump¬ 
ing  the  lever  with  a  switch  stick.  The 
lower  terminal  is  equipped  with  a 
Matthews  “Pullink”  that  instantly  draws 
the  link  from  the  cartridge  and  throws 
it  to  the  ground  when  the  lever  is  pulled 
or  the  fuse  blows.  The  disconnecting 
cartridge  is  an  added  protection  for  the 
lineman.  These  cartridges  can  be  sup¬ 
plied  to  fit  any  series  1400  to  1407  and 
series  1300  to  1315  open-type  Matthews 
“Fuswitches.” 

T 

Slidixg-coxtact  tubl’l.\r  rheostats 
known  as  “Jagabi,”  used  largely  for 
laboratory  and  scientific  use,  are  an¬ 
nounced  by  the  James  G.  Biddle  Com¬ 
pany,  Philadelphia,  Pa.  Some  of  the 
new  features  are:  A  molded  bakelite 
sliding  saddle  carries  the  sliding-contact 
brushes,  which  adds  greatly  to  con¬ 
venience.  appearance,  insulation  and 


ruggedness ;  they  have  one-piece  sup¬ 
porting  brackets  made  of  pressed  steel, 
with  no  rivets  or  welds ;  the  terminals 
are  mounted  firmly  and  rigidly  on  the 
supporting  brackets  instead  of  on  the 
end  bands,  which  tended  to  loosen  with 
normal  use,  etc. 

T 

Thermoplastic  Material 
Is  Versatile  Insulator 

An  improved  laminated  fibrous  base 
material  known  as  “X’ulcoid”  has  l)een 
developed  and  perfected  by  the  Con¬ 
tinental-Diamond  Fibre  Company,  Xew- 
ark,  Del.  It  differs  from  other  insulat¬ 
ing  materials  in  that  it  is  said  to  com¬ 
bine  in  a  low-cost  insulating  material 
the  desirable  properties  of  all  existing 
laminated  fibrous  insulating  materials. 
The  outstanding  property  of  vulcanized 
fiber  is  its  toughness.  It  will  stand  an 
amazing  amount  of  physical  shock 
without  cracking,  s{)litting,  splintering, 
shattering,  or  in  any  way  showing  ill 
effects,  it  is  claimed. 

‘A’ulcoid”  is  made  in  standard  sheets, 
rods  and  tubes.  It  may  be  machined, 
punched  or  formed  in  any  way.  It  is 
thermoplastic  and  may  be  permanetitly 
formed  to  any  shape  by  heating.  Its 
insulating  and  moisture-resisting  prop¬ 
erties  are  unaffected  by  machining  as 
it  is  chemically  processed  throughout. 

T 

Test  Cabinets  Control 
Atmospheric  Conditions 

A  new  type  of  cabinet  to  provide  facili¬ 
ties  for  control  and  constant  mainte¬ 
nance  of  vapor  pressures,  humidity  and 
temperatures,  at  any  values  required 
within  a  wide  operating  range,  permit¬ 
ting  processing  and  observations  of  ef¬ 
fects  to  be  made  under  controlled  at¬ 
mospheric  conditions,  is  announced  by 
the  Freas  Thermo-Electric  Company, 
Irvington,  N.  J. 

It  is  applicable  for  experimental  and 
routine  work  wherein  it  is  desired  to 
maintain  a  controlled  condition  of  heat 
and  humidity ;  in  drying,  baking  and 
evaporating  operations  to  control  the 
rate  of  evaporation;  for  biological  in¬ 
vestigations  where  an  environmental 
control  is  required  to  study  the  growth 
and  development  of  various  organisms, 
and  in  accelerated  life  tests. 

T 

A  XEW  LIXE  OF  METAL  CABINETS  fOF 
use  in  meter,  transformer  and  relay 
testing  departments  for  housing  repair 
parts  and  tools  are  announced  by  the 
States  Company,  Hartford,  Conn.  They 
have  patented  swing  drawers  and  arc 
made  from  steel,  strongly  built  and 
finished  in  handsome  olive  green  enamel 
baked  on  to  insure  a  durable  finish. 
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Directory  of 
Electrical  Associations 


Ameuican  Association  of  Engineers, 
Secretary,  M.  E.  Mclver,  8  South  Michigan 
Ave.,  Cliicago,  Ill. 

American  Electric  Railway  Associa¬ 
tion.  Ceneral  secretary.  Ouy  C.  Hecker, 
292  Madison  Ave.,  New  York,  N.  Y’. 

A.mehican  Engineering  Council.  Execu¬ 
tive  .secretary.  L,.  W.  Wallace,  744  Jackson 
Place,  Washington,  D.  C. 

American  Institute  of  Consulting  En¬ 
gineers.  I.NC.  Secretary,  P.  W.  Henry, 
75  West  St.,  New  Y'ork,  N.  Y. 

American  Institute  of  Electrical  En¬ 
gineers.  Acting  national  secretary,  H.  H. 
Ilenline,  33  West  39th  St.,  New  York,  N.  Y. 

American  Society  for  Testing  Mate¬ 
rials.  Sei-retary-treasurer,  C.  L.  Warwick, 
1315  Spruce  St.,  I’hiladelphia,  I’a. 

American  Society  of  Mechanical  En¬ 
gineers.  Secretary,  Calvin  W.  Rice,  29 
West  39th  St.,  New  Y'ork,  N.  Y. 

American  Standards  Association.  Sec¬ 
retary,  P.  O.  Agnew,  29  West  39th  St., 
New  Y'ork,  N.  Y'. 

American  Welding  Society.  Secretary, 

M.  M.  Kelly,  29  West  39th  St.,  New  Y'ork, 

N.  Y'. 

Arizona  Utilities  Association.  Execu¬ 
tive  secretary,  J.  S.  Arnold,  Central  Ari¬ 
zona  Light  &  Power  Co.,  I’hoenix,  Ariz. 

Arkansas  Utilities  Association.  Sec¬ 
retary-treasurer,  R.  I.  Rrown,  Arkansas 
I’owe'r  &  Light  Co.,  Little  Rock,  Ark. 

Artlstic  Lighting  Equipment  Associa¬ 
tion.  Secretary,  James  Krieger,  215 
Fourth  Ave.,  New  Y'ork,  N.  Y. 

Association  of  Edison  Illu.minating 
Companies.  Secretary,  I’reston  S.  Millar, 
80th  St.  and  East  End  Ave.,  New  Y'ork, 
N.  Y'. 

Association  of  Elkctragists  Interna¬ 
tional.  Secretary,  Laurence  W.  Davis,  4  20 
l.exington  Ave.,  New  Y'ork,  N.  Y'. 

Association  of  Iro.n  and  Steel  Elec¬ 
trical  Engineers.  Managing  director,  John 
F.  Kelly,  Empire  Rldg.,  Pittsburgh,  Pa. 

Association  of  Railway  Electrical  En¬ 
gineers.  Secretary-!  reasur.er,  Joseph  A. 
Andreucetti,  Room  151!*,  Daily  News  Bldg., 
400  West  Madison  St.,  Chicago,  111. 

Canadian  Electrical  Association  (affili¬ 
ated  with  N.E.L.A.),  Secretary,  B.  C. 
Fairchild,  409  Power  Bldg.,  Montreal. 

Canadian  Engineering  Standards  Asso¬ 
ciation.  Secretary,  B.  Stuart  McKenzie, 
46  Elgin  St.,  Ottawa,  Out. 

East  Central  Geographic  Division, 
N.E.L.A.  Secretary,  D.  L.  Gaskill,  603 
Broadway,  Greenville,  Ohio. 

Ea.stern  Geographic  DivisiorJ.  N.E.L.A. 
Secretary-treasurer,  Harold  A.  Buch,  Tele¬ 
graph  Building,  Harrisburg,  Pa.  Manag¬ 
ing  director,  A.  B.  Millar. 

Electric  Association  (The)  (Chicago), 
Manager,  Ralph  S.  Steffens,  2<i  North 
YVacker  Drive,  Chicago,  111. 

Electrical  Association  of  New  Y'ork, 
Inc.  M.anaging  Director,  R.  Neumuller, 
Grand  Ontral  Palace,  New  York,  N.  Y'. 

Electrical  Association  of  Philadel¬ 
phia.  Manager,  George  R.  Conover,  17th 
at  Sansom,  I'hiladelphia,  I’a. 

Electrical  T.eague  of  Colorado.  Execu¬ 
tive  Manager,  J.  J.  ('ooper.  Gas  &  Elec¬ 
tric  Bldg.,  Denver,  ('olo. 

Electrical  League  of  Utah.  Executive 
secretary,  R.  E.  Folland,  f'hamber  of  Com¬ 
merce  Bldg.,  Salt  Lake  City,  IHah. 

Electrochemical  Society,  Inc.  (The). 
Seiretary,  Colin  G.  Fink,  Columbia  Uni¬ 
versity,  New  York,  N.  Y'. 


Empire  State  Gas  and  Electric  As.so- 
ciATioN.  Secretary,  Charles  H.  B.  Chapin, 
Grand  Central  Terminal,  Ts’ew  Y'ork,  N.  Y*. 

Florida  Engineering  Society.  Secretary, 
W.  W.  Fineren,  Gainesville,  Fla. 

Great  Lakes  Geographic  Division, 
N.E.L.A.  Secretary-treasurer,  Tom  C.  Polk, 
20  North  Wacker  Drive,  Chicago. 

Illuminating  Engineering.  Society. 
General  secretary,  E.  H.  Hobbie,  29  West 
39th  St.,  New  Y'ork,  N.  Y'. 

Illuminating  Glassware  Guild.  Assist¬ 
ant  business  manager,  C.  H.  Ferris,  Steven¬ 
son  Corp.,  19  West  44th  St.,  New  Y'ork, 
N.  Y. 

Indiana  Electric  Light  Association. 
Secretary,  Roy  Blossom.  Indianapolis 
I’ower  &  Light  Co.,  Indianapolis,  Ind. 

Institute  of  Radio  Engineer.s.  Secre¬ 
tary,  Harold  P.  Westman,  33  West  39th 
St.,  New  York,  N.  Y. 

International  Association  of  Electri¬ 
cal  Inspectors.  Secretary-treasurer,  Vic¬ 
tor  H.  Tousley,  612  N.  Michigan  Ave., 
(■"hicago.  Ill.  Sections:  Eastern,  F.  E. 
Swane,  16  Court  St.,  Brooklyn,  N.  Y'. ; 
Western,  Wm.  S.  Boyd,  175  W.  Jackson 
Blvd.,  Chicago,  111.;  Northwestern,  F.  D. 
Weber,  P.  ().  Box  745,  Portland.  Ore.: 
Southwestern,  C.  W.  Mitchell,  914  Mer- 
chant.s'  Exchange  Bldg.,  San  Francisco, 
Cal. ;  Southern,  Jos.  W'hitner,  P.  O,  Box 
1743,  Atlanta,  Ga. 

International  Association  of  Munici¬ 
pal  Electricians.  Secretary,  W.  H.  Harth, 
City  Hall,  ('olumbia,  S.  C. 

International  Commission  on  Illumi¬ 
nation.  General  secretary,  J.  S.  Preston, 
National  Physical  Laboratory,  Teddington, 
England.  Secretary-treasurer  of  U.  S.  Na¬ 
tional  Committee,  G.  H.  Stickney,  Nela 
Park,  Cleveland,  Ohio. 

International  Electrotechnical  Com¬ 
mission  (international  body  formed  of  26 
national  electrotechnical  committees).  Gen¬ 
eral  secretary,  C.  le  Maistre,  28  Victoria 
St.,  Westminster,  London,  S.  W.,  England. 

Iowa  Section,  N.E.L.A.  Managing  Di¬ 
rector,  Joe  Carmichael,  310  Crocker  Bldg., 
Des  Moines,  la. 

Kansas  Section,  N.E.L.A.  Secretary. 
Mrs.  Lillian  M.  Jacoby,  Kansas  Gas  & 
Electric  Co.,  Wichita,  Kan. 

Kentucky  Association  of  Public  Util¬ 
ities.  Secretary,  E.  F.  Kelley,  1109  Inter 
Southern  Bldg.,  Louisville,  Ky. 

Maryland  I'tilities  Association.  Sec¬ 
retary,  D.  E.  Kinnear,  United  Railways  & 
Electric  Co.  of  Baltimore,  803  Court  Square 
Bldg.,  Baltimore,  Md. 

Mich  GAN  Electric  Light  Association. 
Secretary,  Herbert  Silvester,  P.  O.  Box  18, 
Ann  Arbor,  Mich. 

Middle  West  Geographic  Division, 
N.E.L.A.  Secretary  -  treasurer,  Thorne 
Browne,  1527  Sharp  Bldg.,  Lincoln,  Neb. 

Missouri  Association  of  Public  Utili¬ 
ties.  Secretary,  N.  R.  Beagle,  Jefferson 
City,  Mo. 

National  Association  of  Railroad  and 
ITtilities  Com  .missio.ners.  Secretary,  James 
B.  Walker,  270  Madison  Ave.,  New  York, 
N.  Y'. 

Natio.nal  Committee  on  the  Relation 
OF  Electricity  to  Agriculture.  Director, 
E.  A.  White.  1120  Garland  Bldg.,  Chicago. 

National  Electric  Light  Association, 
Secretary,  A.  Jackson  Marshall.  42(*  Lex¬ 
ington  Avenue,  New  Y'ork,  N.  Y'. 


Natio.nal  Electrical  Credit  Associa¬ 
tion.  Secretary,  Frederick  A.  Lind,  1008 
Marquette  Building,  Chicago,  Ill.  Central, 
New  England,  New  York  and  Middle  and 
Southern  Atlantic  States  Divisions. 

National  Electrical  Manufacturers’ 
Association.  Managing  director,  A.  W. 
Berresford,  4  20  Lexington  Ave.,  New  Y'ork, 
N.  Y'. 

National  Electrical  Wholesalers’  A.-- 
SOCIATION.  Managing  director,  E.  Donald 
Tolies,  165  Broadway,  New  Y'ork  City. 
Pacific  Coast  Division :  secretary,  Albert 
H.  Elliott,  903  Flatiron  Bldg.,  San  Francisco. 

Nation.\l  Fire  Protection  Associatio.n. 
Chairman  of  electrical  committee,  A.  R. 
Small,  109  Leonard  St.,  New  Y'ork;  sei're- 
tary  of  electrical  committee,  V.  H.  Tousley, 
612  N.  Michigan  Blvd.,  Chicago. 

National  Safety  Council,  Inc.  Manag¬ 
ing  director  and  secretary,  W.  H.  Camermi, 
Civic  Opera  Building,  20  North  Wacker 
Drive,  Chicago,  Ill. 

Nebraska  Section,  N.E.L.A.  Secretary- 
treasurer,  Thorne  Browne,  1527  Sharp 
Building,  Idncoln,  Neb. 

New  England  Geographic  Divisio.n. 
N.E.L.A.  Secretary,  Miss  O.  A.  Bursiel, 
Statler  Building,  2(»  I’rovidence  St.,  Bos¬ 
ton,  Mass. 

New  Y'ork  I-7i.ectrical  Society,  Inc. 
Secretary,  E.  E.  Dorting,  29  West  39th  St.. 
New  Y'ork,  N.  Y'. 

North  Central  Electric  Association 
(Geographic  Division  N.E.L.A.).  Secretary- 
manager,  J.  W.  I.,apham,  803  Plymouth 
Bldg.,  Minneapolis,  Minn. 

Northwe.st  Electric  Light  and  I’ower 
Association  (Northwest  Geographic  Divi¬ 
sion  N.E.L.A.).  Secretary,  Berkeley  Snow, 
1206  Spalding  Building,  Portland,  Ore. 

Oklahoma  Utilities  Association.  Man¬ 
ager,  E.  F.  McKay,  1020  Petroleum  Build¬ 
ing,  Oklahoma  City,  Okla. 

Pacif’c  ('oast  Electrical  Association 
(Geographic  Division  N.E.L.A.).  Manag¬ 
ing  Director,  K.  1.  Dazey,  Room  630,  447 
Sutter  St..  San  Francisco,  Calif. 

Pennsylvania  Electric  Associatio.n. 
Ylanaging  director,  A.  B.  Millar  ;  secretary- 
treasurer,  Harold  A.  Buch,  Telegraph  Bldg., 
Harrislnirg,  Pa. 

Public  I’tilities  Association  of  Vir¬ 
ginia.  President,  T.  Justin  Moore,  Virginia 
Electric  &  Power  Co.,  Richmond,  Va. 

Public  I'tilities  Association  of  West 
Virginia.  Secretary,  A.  Bliss  McCrum,  P.D. 
Box  14  83,  Charleston,  W.  Va. 

Rocky  Mountain  Geographic  Divisio.n. 
N.E.L.A.  Secretary  and  Managing  Di¬ 
rector,  George  E.  Lewis,  367  Gas  and  Elec¬ 
tric  Bldg.,  Denver,  ('ol. 

Society  for  Electrical  Developme.nt. 
Inc.  Secretary-treasurer,  ,1.  Smiet*>n,  Jr., 
4  20  Le.xington  Ave.,  New  Y'ork,  N.  Y'. 

Society  for  the  Promotion  of  Engi¬ 
neering  Education.  Secretary,  Prof.  F.  L. 
Bishop,  University  of  Pittsburgh,  Pitts¬ 
burgh,  Pa. 

Society  of  Industrial  Engineers.  Sec¬ 
retary,  Geo.  C.  Dent,  205  West  Wacker 
Drive,  Chicago,  III. 

Southeastern  Geographic  Divisio.n. 
N.E.L.A.  Executive  secretary,  C.  M. 
Kilian,  508-9  Haas-Howell  Bldg.,  Atlanta, 
Ga. 

Southwestern  Geographic  Division. 
N.E.L.A.  Secretary,  S.  J.  Ballinger,  San 
Antonio  Public  Service  Company,  San  An¬ 
tonio,  Tex. 

Southwestern  Public  Service  Associa¬ 
tion.  Secretary,  E.  N.  Willis,  530  Thir¬ 
teenth  St.,  S.  E.,  Brownsville,  Tex. 

Vermont  Electrical  Association.  Se<  - 
retary-treasurer,  (''.  M.  Jennings,  Green 
Mountain  Power  ('orp.,  102  S.  Winooski 

Ave.,  Burlington,  Y't. 

Western  Society  of  Engineers.  Director 
and  secretary,  E.  .S.  Nethercut,  205  We.'-t 
Wacker  Drive,  Chicago,  Ill. 

Wisconsin  As.sociation  of  Electrical 
Contractor-Dealers.  Secretary,  E.  11. 
Ilerzberg,  1602  W.  Wells  St.,  Milwaukee, 
Wis. 

W’iscoNSiN  Utilities  Association.  Ex¬ 
ecutive  .secretary,  John  N.  Cadby,  135  W. 
Wells  St.,  Milwaukee,  Wis. 
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